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1.0 BACKGROUND

The W.R. Grace vermiculite mine near Libby, Montana was closed in the fall of
1990. As part of the reclamation and closure, particularly as it applies to areas around
the tailings impoundment, W.R. Grace submitted to the Water Quality Bureau a proposed
Water Quality Monitoring Plan in September, 1991 (Schafer and Associates, 1991). The
purpose of the Plan was to establish post-closure water quality data as a means of
monitoring the performance of facility reclamation measures.

The plan calls for water sampling at several locations in the Rainy Creek drainage
as shown on Figure 1.1. Contingent sampling on the Kootenai was proposed if initial
data on Rainy Creek indicated any potential health concerns. Four sampling campaigns
were proposed for the first year to characterize re-reclamation water quality conditions
and assess seasonal variations in water quality. Additional annual sampling campaigns
for a minimum of three years following closure were also proposed. The first sampling
event took place in mid-November, 1991, the second in late March, 1992, the third in
early July, 1992 and the fourth in late October, 1992. Results from these sampling
events were reported in Water Quality Data Report No.l, No. 2, No.3 and No. 4,
respectively. Data from these sampling events indicated that fluoride was slightly above
drinking water standards in Lower Rainy Creek due to drainage of process water from the
tailings impoundment. Asbestiform fibers were also above drinking water standards in
Lower Rainy Creek. Although Carney Creek carried fibers potentially attributable to mine
waste dumps and Fleetwood Creek carried fibers which appear to be of natural origin,
neither tributary could account for. the quantity of fibers found in Lower Rainy Creek.
It was concluded that the Lower Rainy Creek streambed was the source of the high
asbestiform fiber count and that this was probably the result of old mining practices
which discharged tailings directly into the drainage without settlement. '

Facility demolition and reclamation activities were completed in 1992 and early
1993. This report is the first of the post-closure water quality reports summarizing data
from water samples collected October 21, 1993.
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2.0 METHODS

Conditions at the time of sampling were partly cloudy with morning fog but no
rain. Temperatures ranged from 38° F to 50° F. The Rainy Creek diversion pipeline was
removed as part of reclamation and Rainy Creek was flowing in its natural drainage into
the tailings pond. The tailing pond surface water was restricted to the upper end of the
impoundment but appeared to be slightly larger than the previous year. This is probably
the result of a cool, wet summer. There was no surface water discharge from the
impoundment through the new concrete spillway which was built in the spring of 1993.

Sampling methods were outlined in the Water Quality Monitoring Plan (Schafer
and Associates, 1991) submitted in September, 1991 and modified slightly in the field as
described in Water Quality Data Report No. 1 (Schafer and Associates, 1992). For the
post-closure sampling, modifications were made to the initial plan to reduce the number
of samples and the analyses performed on them based on the results of baseline
sampling. These changes were outlined in a letter to DSL dated January 13, 1992
accompanying Water Quality Data Report No. 4. The revised sampling plan concentrated
on the fluoride and asbestiform fibers in Lower Camey Creek, toe drains and surface
discharge from the tailings impoundment, and Lower Rainy Creek. Since elevated metal
concentrations were not detected in baseline sampling, metal analyses were removed from
the analytical list. DSL agreed to the suggested changes and recommended that annual
post-closure sampling take place each year in the fall of the year during base flow.

The preservation techniques and analytical methods used are summarized in
Table 2.1. All samples were stored and shipped on ice.
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cal methods for water samples.

Table 2.1. Summary of sampling and analyti

: e
TDS EPA 160.1 Flow Pygmy current meter/ Baski flume
TSS EPA 160.2 pH Field pH meter
Asbestiform Fibers | EPA-600/4-83-043 EC Field EC meter
Hardness EPA 130.2 Temperature | Field meter
Alkalinity EPA 310.1
NO," EPA 353.2
SO,? EPA 375.3
cr' EPA 325.3
F EPA 340.2
Ca EPA 215.1/200.7
Mg EPA 242.1/200.7
Na EPA 273.1/200.7
K EPA 258.1/200.7 .
CO,2HCO," EPA 310.1

! EPA procedures are described in 40 CFR Part 136, Table B. Procedures for asbestiform fibers

are described in "Analytical Procedures for Determination of Asbestos Fibers in Water" (EPA-600/4-

83-043).
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3.0 PRESENTATION OF DATA

Results of the October 21, 1993 sampling are summarized in tabular form as
follows:

Table 3.1 is a summary of field parameters including pH, electric conductivity
(EC), temperature and flow.

» Table 3.2 is a summary of major cation and anion analyses.

¢ Table 3.3 is a summary of miscellaneous analyses for various components,
alkalinity, hardness, etc.

o  Table 3.4 is a summary of asbestiform fiber analyses.

Raw analytical data from Energy Laboratories and EMS Laboratories used to
prepare Tables 3.2, 3.3 and 3.4, are included in Appendix A and B, respectively.

3-1
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Table 3.1. Field data summary.

Upper Rainy Creek above diversion dam Not Sampled
SW-2 Fleetwood Creek above coarse tails 8.14 0.46 6.2 0.14
SW-3 Upper Carney Creek at Zook’s Dump Not Sampled
SwW-4 Lower Carney Creek above Rainy Creek 8.25 0.56 6.0 0.14?
SW-5 Tailings dam toe drains 7.15 0.56 9.7 0.68'
SW-6 Tailings pond outfall® Not Sampled
SW-7 Lower Rainy Creek leaving mine propeny Not Sampled
Sw-8 Lower Rainy Creek above Kootenai River 8.55 0.46 6.3 1.04
SW-9 Kootenai River above Rainy Creek Not Sampled®
SW-10 Kootenai River below Rainy Creek Not Sampled®
sSw-11* Rainy Creek flow into tailings pond 8.24 0.33 5.1 0.11'
PW-1 Tailings Pond pore water Not Sampled
. PW-2 Groundwater near SW-11 Not Sampled

N e W N =

Flow measurement was made with a Pygmy current meter.

Flow measurement was made with a Baski flume.

Samples of the Kootenai River were not taken as discussed in the Water Quality Monitoring Plan.

The original Water Quality Monitoring Plan did not include this site.

There was no surface flow from the impoundment.
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Table 3.2. Laboratory data summary for major cations and anions.

ome| DESCRIPTION :

éW-1 | Upper Rainy Creek above diversion dam Not Saﬁpled

SW-2 | Fleetwood Creek above coarse tails Not Sampled

SW-3 | Upper Carney Creek at Zook’s Dump Not Sampled

SW-4 | Lower Carney Creek above Rainy Creek 13 94 27 22 430
SW-5 | Tailings dam toe drains 12 90 24 9 396
SW-6 | Tailings pond surface water Not Sampled

SW-7 | Lower Rainy Creek leaving mine property Not Sampled

SW-8 | Lower Rainy Creek above Kootenai River 10 84 21 13 343
SW-0 | Blind Control (Replicate of SW-4) 10 84 21 14 349
SW-9 | Kootenai River above Rainy Creek Not Sampled

SW-10 | Kootenai River below Rainy Creek Not Sampled

SW-11 | Rainy Creek flow into tailings pond Not Sampled

PW-1 Pore water from tailings Not Sampled

PW-2 | Groundwater near SW-11 Not Sampled
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Table 3.3. Laboratory data summary for miscellaneous constituents.

DESCRIPTION

SW-1 Upper Rainy Creek above diversion dam Not Samp.led

Sw-2 Fleetwood Creek above coarse tails Not Sampied

SW-3 Upper Carney Creek at Zook's Dump Not Sampled

SW-4 Lower Carney Creek above Rainy Creek 424 <1 347 352 0.22 0.38
SW-5 Tailings dam toe drains | 379 2 324 324 <0.05 1.5
SW-6 Tailings pond surface water Not Sampled

SW-7 Lower Rainy Creek ieaving mine property Not Sampled

Sw-8 Lower Rainy Creek above Kootenai River 357 <1 296 285 <0.05 1.7
SW-0 Blind Control (Replicate of SW-8) 360 2 295 286 <0.05 1.6
SW-9 Kootenai River above Rainy Creek Not Sampled

SW-10 | Kootenai River below Rainy Creek Not Sampled

SW-11 | Rainy Creek flow into tailings pond Not Sampled

PW-1 Pore water from tailings Not Sampled

PW-2 Groundwater near SW-11 Not Sampled




SW-1 Upper Rainy Creek Not Sampled
above diversion dam

SW-2 Fleetwood Creek Not Sampled
above coarse tails

SW-3 Upper Camey Creek at Not Sampled
Zook's Dump

SW-4 Lower Carney Creek 0.15 71 4.6 1.5 23
above Rainy Creek

SW-5 Tailings dam toe 0.16 1.5 ND ND 0.1
drains

SW-6 Tailings pond surface Not Sampled
water

Sw-7 Lower Rainy Creek Not Sampled
leaving mine property

SW-8 Lower Rainy Creek 0.07 3.7 1.3 0.9 24
above Kootenai River

SW-0 Blind Control 0.16 121 3.8 1.9 18
(Replicate of SW-8)

SW-9 Kootenai River above Not Sampled
Rainy Creek

SW-10 | Kootenai River below Not Sampled
Rainy Creek

SW-11 Rainy Creek flow into Not Sampled
tailings pond

* MFL = Million fibers per liter
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4.0 DATA ANALYSIS

Data for streamflow, fluoride and asbestiform fibers collected during the last three
base flow periods is compared in Table 4.1.

Stream flow data indicate that the toe drains contributed about an additional 0.6
cfs to the overall flow in Lower Rainy Creek on the first sample date following plant
closure (11/15/91). This additional flow has subsided as the tailings pond has drained
and now appears to be near an equilibrium flow condition.

Asbestiform fiber data in Lower Rainy Creek may have improved somewhat since
mine operation was ceased. Fiber counts in the last two base flow periods are
substantially less than the initial sampling done in November, 1991. Both samples are
within the federal drinking water standard of 7.0 MFL. The reduced fiber counts may be
influenced by the lower base flows in Rainy Creek. Fiber counts in Lower Rainy Creek
during other seasons with higher measured streamflows and during the initial period
when the tailings impoundment was draining down, were between 10 and 20 MFL (> 10
microns long with aspect ratio > 3:1) and 200 to 400 pg/1 (all fibers with aspect ratio >

3:1).

Fluoride has steadily declined in the toe drain samples and now analyzes 1.5 mg/1
F, slightly below the drinking water standard of 2.0 mg/1 F. Fluoride in Lower Rainy
Creek has not decreased with time and is averaging 1.6 mg/l F. The levels now being
measured in Lower Rainy Creek are only about four times higher than background
concentrations in natural streams in the area. These fluoride concentrations are near
the saturation value for CaF, reported by Lindsay and as predicted by MINTAQA2
modelling. This may be an indication that fluoride previously discharged from the toe
drains (greater than 3.0 mg/l F) was slightly oversaturated with respect to CaF,.
Equilibrium may have been achieved in Lower Rainy Creek through dilution and possibly
precipitation of CaF,. The latest data indicates that additional fluoride is resolubilizing
in Lower Rainy Creek (higher flow than the toe drains at the same fluoride concentration).
The source of this additional fluoride may be precipitated CaF,. If this is the case, it may
be some time before the fluoride levels decline any further in Lower Rainy Creek since the
fluoride concentration may be determined by the availability of previously precipitated

CaF,.
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Table 4.1.

A comparison of critical water quality parameters in the last three base flow periods.

* LOWERRAINY CREEK
o (sitesws) B
Flow _A«’;'A»sbqsllform. .Fi‘beris Fluond
(cle) | MWL) | (uoW | (momy | ifets):
115/91 | 203 | 17. | 240 16 | 024 0.1 6.4 028 | 1.22 0.3 8.8 3.1
10/29/92 1.46 04 24 15 NM 1.2 23 0.20 0.69 ND 0.1 2.6
10/21/93 1.04 0.9 9.9 1.7 0.14 1.5 22 0.38 0.68 ND 0.8 1.5

ND = Not Detected

NM = Not Measured

' Includes only fibers longer than 10 microns with aspect ratio greater than 3:1.

2 Includes all fibers with aspect ratio greater than 3:1, regardless of size.
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ENERGY / ENERGY LABORATORIES, INC.

P.O. BOX 30916 * 1107 SOUTH BROADWAY « BILLINGS. MT 59107.0916
FAX {406) 252-6069 =

umumnliy

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS

W.R. Grace Mine Near Libby, MT

l.ab No.

Sample Identification
Date & Time Sampled

Date Submitted

Date Reported

Constituent mg/l (ppm
Potassium 10
Sodium 7
Calcium 84
Magnesium 21
Sulfate 14
Chloride 4
Carbonate 0
Bicarbonate 349
Total Dissolved Solids @ 180°C 360
Total Suspended Solids 2
Total Hardness as CaCO3 295
Total Alkalinity as CaCO3 286
Nitrate plus Nitrite as N <0.05
Fluoride 1.6
Total Acidity as CaCO3 <1
Total Recoverable Iron <0.03

93-51903

10/21/93 @ 1430
10/26/93
11/19/93 crp

RECENTD

Date
Analyzed

11/04/93
11/04/93
11/04/93
11/04/93
11/08/93
11/08/93

- 11/01/93

11/01/93
11/09/93
10/26/93
11/04/93
11/01/93
11/03/93
11/08/93
11/01/93
10/28/93

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE

» PHONE (406) 252-6325

1-800-735-4489

vt 209 4483



ENERGY / ENERGY LABORATORIES, INC.

/ P.O. BOX 30916 * 1107 SOUTH BROADWAY « BILLINGS. MT 591070916 « PHONE (406) 252-6325
l"””‘roﬂlis FAX 1406) 2526069 e 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS
W.R. Grace Mine Near Libby, M1
l.ab No. ' 93-51904
Sample Identification Sw4
Date & Time Sampled . 10/21/93 @ 1300
Date Submitted 10/26/93
Date Reported 11/18/93 crp

Date
Constituent mg/l (ppm Analyzed
Potassium 13 _ 11/04/93
Sodium 9 11/04/93
Calcium 94 11/04/93
Magnesium 27 11/04/93
Sulfate 22 11/08/93
Chloride 1 11/08/93
Carbonate ' 0 11/01/93
Bicarbonate 430 11/01/93
Total Dissolved Solids @ 180°C 424 11/09/93
Total Suspended Solids <1 10/26/93
Total Hardness as CaCO3 - 347 11/04/93
Total Alkalinity as CaCO3 352 11/01/93
Nitrate plus Nitrite as N 0.22 11/03/93
Fluoride 0.38 11/08/93
Total Acidity as CaCO3 <1 11/01/93
Total Recoverable Iron 0.06 10/28/93

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



ENERGY ,/ ENERGY LABORATORIES, INC.

P.O. BOX 30916 * 1107 SOUTH BROADWAY « BILLINGS. MT 59107-0916 « PHONE (406) 252-6325
LABORATORI f{/ FAX (406) 2526069 » 1.800-735-4489

Tom Hudson
Sehafer & Associates
P.0.Box 6186
Bozeman, MT 59715

WATER ANALYSIS
W.R. Grace Mine Near Libby, M1
l.ab No. 93-51905
Sample ldentification SW5
Date & Time Sampled 10/21/93 @ 1030
Date Submitted 10/26/93
Date Reported 11/19/93 crp

Date
Constituent mg/l (ppm Analyzed
Potassium 12 11/04/93
Sodium 6 11/04/93
Calcium 90 11/04/93
Magnesium 24 11/04/93
Sulfate 9 11/08/93
Chloride 3 11/08/93
Carbonate ' 0 11/01/93
Bicarbonate 396 11/01/93
Total Dissolved Solids @ 180°C 379 11/09/93
Total Suspended Solids 2 10/26/93
Total Hardness as CaCO3 324 11/04/93
Total Alkalinity as CaCO3 324 11/01/93
Nitrate plus Nitrite as N <0.05 11/03/93
Fluoride 1.5 11/08/93
Total Acidity as CaCO3 <1 11/01/93
Total Recoverable Iron <0.03 10/28/93

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



-~ /ENERGY / ENERGY LABORATORIES, INC.

P.0. BOX 30316 * 1107 SOUTH BROADWAY « BILLINGS. MT 531070916 » PHONE (406) 252.6325
llﬂﬂﬂlfﬂﬂlly FAX (406) 252-6069  1-800-735.4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715
WATER ANALYSIS
W.R. Grace Mine Near Libby, M1
Lab No. 93-51906
Sample Identification Sws
Date & Time Sampled 10/21/93 @ 1430
Date Submitted 10/26/93
Date Reported 11/19/93 crp

Date
Constituent ma/l (opm Analyzed
Potassium 10 11/04/93
Sodium 7 ' 11/04/93
Calcium 84 11/04/93
Magnesium 21 11/04/93
Sulfate 13 11/07/93
Chloride 4 11/07/93
Carbonate 2 11/01/93
Bicarbonate 343 11/01/93
Total Dissolved Solids @ 180°C 357 11/09/93
Total Suspended Solids <t 10/26/93
Total Hardness as CaCO3 296 11/04/93
Total Alkalinity as CaCO3 285 11/01/93
Nitrate plus Nitrite as N <0.05 11/03/93
Fluoride 1.7 11/08/93
Total Acidity as CaCO3 <1 11/01/93
Total Recoverable Iron <0.03 10/28/93

COMPEFTF FNVIRONMFENTA! ANAI YTIC Al SFRVICE
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EMS LABORATORIES DATA REPORTS
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to ED _J[.‘_;‘fv' "; p (i
g
DATE: January 3, 1994
CLIENT: SCHAFER & ASSOCIATES
P. O. Box 6186
Bozeman, MT 59715
ATTENTION: Thomas Hudson
REFERENCE: Letter Dated October 25, 1993
REPORT NO: 29180
SUBJECT: - ASBESTOS ANALYSIS OF WATER SAMPLES BY

TRANSMISSION ELECTRON MICROSCOPY

ACCREDITED: National Institute of Standards and Technology
through NVLAP (Laboratory No. 1218)

California Department of Health Services for
Asbestos by TEM (Certification No. 1119)

Four surface water samples were submitted for quantitative asbestos TEM
analysis. The samples came from the W. R. Grace mine near Libby, Montana.

The sample were analyzed according to the U.S. EPA method (EPA-600/4-83-
043).

The asbestiform which was present in the water samples was from the
tremolite/actinolite group of amphiboles.

For Sample SW-5-4, only 5 ml could be filtered through a 0.1pm pore size
polycarbonate filter as required by the method because of the heavy
particulates in the water. Additional grid openings were analyzed for >10pum
fibers in length to increase the analytical sensitivity and to address the new
Federal drinking water regulations where the MCL is 7.1 MFL for fibers >10um
in length.

The results are as follows:

ASBESTOS FIBER LENGTH DISTRIBUTION (MFL)

Sample No. <2.5 pm 25t0 49 yum 50t 99 um >10 pm D.L. pm
SW-0-4 7.6 4.5 3.1 1.5 0.16
SW-4-4 318 3.3 29 1.9 0.15

O EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



ASBESTOS FIBER LENGTH DISTRIBUTION (MFL)
Sample No. <2.5 pm

2510 49 pm  50t0 9.9 pm >10 pm D.L. pm
SW-5-4 ND 1.5 ND ND 1.5
(21 GO)
ND 0.16
(181 GO)
SW-84 20 1.7 0.4 0.9 0.07
MFL = Millions of Fibers per Liter
D. L. = Detection Limit
Respectfully submitted, AT
EMS LABORATORIES, INC. eV %
. ' ¥ Alsbome Asbestos "%
/A ¥ i . Y Asbesios Bulk Samele
//2) m}ﬁvé)(, - Aralyses "é:
B. M. Kolk S —{L A E
Laboratory Director ?‘. b‘\]%/ L_,Fi\;l'—/ 5
2 3
\-6 EMS Laboratcrizs, Ina, ,.‘.;?’
o L2b Coder 1218 A¥
@D, -?1-‘
.-'0:(?{:? r _?-7'-'59 v

This report, from a NIST accredited laboratory through NVLAP, must not be used by the
client to claim product endorsement by NVLAP or any agency of the Government.

/A0 EMS LABORATORIES

117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-406.



ANALYSIS OF WATER BY TEM (EPA-600/4-83-043)

LAB NO: 29180
CLIENT: SCHAFFER & ASSOC.

FILTER MEDIA DATA _
Laboratory Client Type Diameter| Effective Area No. of G.O. Analyzed Sample
1.D. I.D. mm mmA2 Area, mmA2 Volume (ml

29180-0-4 SW 0-4 29 47 1017 9 0.063 100
29180-4-4 SW 4-4 PC 47 1017 20 0.14 50
29180-5-4 SW 5-4 RC 47 1017 21 0.147 5
29180-5-4° SW_5-4° PC 47 1017 182 1.274 5
20180-8-4 SW 8-4 FC 47 1017 20 0.14 100

INDIVIDUAL ANALYTICAL RESULTS

Laboratory Client No. of Asbestos Detection CONCENTRATION (MFL)
1.D. 1.D. Str, >5 >10] Limit (MFL}) Str Str >5um | Str_>10um
29180-0-4 SW_0-4 104 28 9 0.2 17 4.5 1.5
20180-4-4 SW 4-4 82 32 13 0.1 12 4.6 1.9
20180-5-4 SW 5-4 1 N.D. N.D. 1.4 1.4 N.D. N.D.
29180-5-4" SW_5-4° N.D. N.D. N.D. 0.2 N.D. N.D. N.D.
26180-8-4 SW _8-4 68 17 12 0.07 4.9 1.2 . 0.9

* For Fibers > 10um only.

The analysis was carried out to the approved TEM method. This taboratory is in compliance with the quality specified
by the method.

At Ketd

Authorized Signature

Z3/A3 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

ENMS No. 29180 Client SCHAFFER &ASSOC.

Sample No. SW 0-4*

Date Analyzed 12/13/93

Fibers (asbestos) : ' 17 MFL
Fibers > 5 pm in length (asbestos) 4.5 - MFL

Fibers > 10 um in length (asbestos) 1.5 MFL

Mass (asbestos) 37 ug/L
Mo-e/Less than 5 Fibers

in Sample (asbestos) MORE

Poisson 95% Confidence Interval 14 to 20 MFL
Detection Limit 0.2 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter
Particle Size Distribution ( Asbestos )

Particle Length - Microns
C -0.49 0.50 - 0.99 1.00 - 1.49 160 - 1.89 200 - 249 25 - 4.99 5.00 - 9.99 10 & UP

0 7 16 13 11 29 19 9

Particle Width - Microns
O - .04 .05 - .09 1 - .14 .15 - .19 2 - .24 .25 - .49 .50 - .99 1 & UP

0 _ 3 11 13 18 . 45 11 0

Aspect Ratio LYW
0-99 10 - 19.9 20 - 29.9 30 - 399 40 - 49.9 50 - 99 100 - 199 200 & UP

46 32 10 4 4 7 1 0

* This sample contains Amphiboles : Tremolite.

L3/ NG EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065
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- TYPE OF SAMPLE LENGTHS  FILTER TVPE / AREA (mm+) NN DIRECT PREP (1~ IR MICROSCOPE,
Air T3 Water 17 Al Sizes (EPA) (3 MCE (] 385 OJ ' INDIRECT PREP [} Seri?ll No. 542-05-06 H600A. L
Soil 1 Bulk O3 ) 205 5L e MO Serial No. 5420513 H6O0B (2
Other : 2100 MCN OO 017 g
METHOD OF ANALYSIS 200 Other A
EPA 600/4-83-043 [ZT 150 (3 PCM Rar . O] PORE SIZE . A
LEVEL OF ANALYSIS (3025 o i 045 g £ 08y O3 63 Grid Address __ = _
Chrvsatile 1 £~ o >50 g length) 0l wym 0 02w O3 m Volume liters Screcn Magnification _ [ﬁzu,u X
A r);(.)::of Other i Working Volume Volume leo Camera Constant (A4 '
mpAIboe m Weight grams Accelerating Voltage 100 KV
ASPECT RATIO GO. Area (mm?) 0.001_113: AshedArea _ % Beam Current __ pm
31 513 No. of GO. 1o Analyze _2 b/E 1y K-Factor L
. Filter Lot No. Prepared By B; ’LC_.__ : - i ¥
Approved B}'M Date A2~ 4 Dae __LO-73 €% Analyst _bYA e 10_125;537
Grid h;ruclhure Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
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28-0ct-1993 20:10:03

29180, 0-4, A, 04, FM, /). SMKM/ Freset= 100 secs
Vert= S00 counts Disp= 1 Elapsed= 15 secs

Evrergy Counts X—-Ray Lires

1.27 1263, MgK , MgK , MgK , R L , As L ,

As L

1.76 4351. 8t K , Si K

3. 32 172. K K 4, K K

3.71 381. Ca K , CaK

4. 01 33. Ca K , Ca K

6. 42 ze7. Fe K , Fe K
Quaritex)

Q. 000 Rarige= 10. 230 keV 10,110

Integral @ = 16067



28-0ct—-1393 20:13:05

29180, 0—4,R, 02, FM, /) . SMKM/ Preset=
Vert= 500 counts Disp= 1 Elapsed=

Erergy Counts X—Ray Lires

1.26 613. MgK , MgK , MgHK , As L , Rs

1.75 2404, Si K , Si K

2.65 38. Cl K , Cl K

3.71 424, Ca K , Ca K

- 6. 42 4393, Fe K , Fe K

7.08 63. Fe K , Fe K

Quantex?
0. 000 Rarnge= 10. 230 keV
Integral 0 =

£8-0ct—-19393 20:21:05

100 secs

22 secs
L
10.110
11051

100 secs

29180, 0-4,A4,03,FM, /) . SMKM/ Preset=
Vert= 500 counts Disp= 1 Elapsed= 28 secs
Ernergy Counts X-Ray Lines
1.28 318. Mg K ., MgK , MgK , ARs L , As L ,
As L
1.75 1133. Si K , Si K
2. 66 53. Cl K , Cl K
3.72 294. Ca K , CaK
6. 42 i68. Fe K , Fe K
Quantex)
Q. 000 Rarge= 10. 230 keV 10,110
Integral ¢ = 105958



20:23:53

28-0ct-1393

29180, 0-4,R,04,FM, /). SMKM/ Freset= 100 secs
Vert= S00 counts Disp= 1 Elapsed= 15 secs
Energy Counts X—~-Ray Livnes
1.26 451. Mg K , MgK , MgK , As L , As L
1.75 1503. Si K , S5i K
Z.61 42, Cil K , Cl K
3.71 350, Ca K , Ca K
4,03 63. Ca K , CakK
Quantex)
0. 000 Range= 10.230 keV 10.110
Integral 0 = 8741
28-0ct-1993 20:26:47
29180, 0-4,AR, 05, FM, /) . SMKM/ Freset= 100 secs
Vert= 500 counts Disp= 1 Elapsed= 23 secs
Energy Ccounts X~Ray Lines
1.25 216. Mg K , Mg K , Mg K , As L , As L
1.75 755. Si K s Si K
3.7 146. Ca K , CakK
6.41 61. Fe K , Fe K
GQuantex?
Q. 000 Range= 10. 230 keV 10,110
Integral 0 = 43530



28-0ct-1333 20:44:43

£9180,0-4,R,10,FM, /). SMKM/ Freset= 100 secs
Vert= S00 counts Disp= 1 Elapsed= 38 secs

Eviergy Counts X-Ray Lines

1.26 448, Mg K , MgK , MgK , ARs L , As L

1.75 1908. Si K , Si K

3.71 133. Ca K , CakK

6. 41 457. Fe K , Fe K
Quantex)

Q. 000 Range= 10,230 keV 10.110

12218

Integral ©



31-0ct—-1333 13:42:20

293180, SWO-4,A, 26, FM Freset= 100 secs
Vert= 1000 counts Disp= 1 Elapsed= 939 secs

Eriergy Counts X—Ray Linres

1.25 250:2. Mg K , MgK , MgK , ARs L , As L

1.75 8701. Si K , Si K

3. 32 417. K K , K K

3.70 1268. Ca K , Ca K

6. 42 1042, Fe K , Fe K
Quantex)

0.160 Rarge= 10,230 keV 10,230

Integral 8 = 1175
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7
| ; [0 | SO ||~ B
T S | %0 A LI 1210 -
2, |l ¥ 10 |70, AN B o erseg
[l | F I €D A lolz Wl ewsag .
S |1¥ |7 1@ K 2, ol || essa5”  «
. — v n
('//)/ ;r% ? %/ /
'/J; } ?7 7_5. \///’ (41
FIMD |29 | [60 Vo !
4 P ' C!D A i
- T v
ol v s _lwoll HE R N ;
S YA T = R AW v- 1/; G
= - A0t [l “ n
IZSIRLAVTEN ES Ry St “
T A 2% cdpn P ]
el T E gl xo | AN R EDSHTS Tl
OBSERVATIONS: Clean/g/ Other
Debris Very Light (] Light [ Moderate [ Heavy/Zl/ Very Heavy (]
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Beam Current ]
K-Factor
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Grid  |Structure Structure Dimensions (mm) Fiber Classification EDS Analysis c .
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Page — of

MICROSCOFE
Serial No. 5420506 H600A [
Serial No, 542-05-3 H600B 7
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Grid Address LC’ _
Screen Magnification ) 7’1-"?/’_)9 X
Camera Constant L6 Y
Accelerating Voltage 100 KV
Beam Current iO i
K-Factor |- :,21 4
7 e
Analysl.i/q/&ma't Dae ] ¢~ 15 ﬁ
‘S;ruc‘“m Structure Dimensions (mm) K Fiber Classification EDS AnaIySiS Comments
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OBSERVATIONS: Clean (]
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Gypsum ] Very Light [ ] Light (] Moderate [ Heavy (L]  Very Heavy (]

LG EMS LABORATORIES

117 West Bellevue Drive

[J Pasadena, California 91105-2503 (] (818) 568-4065




13-Dec—1933 11:335:24
29180-8W-0-4, K, #01, SA Freset=
Vert= . 200 counts Disp= 1 Elapsed=

Erergy Counts X—Ray Linres

1.28 497. Mg K , MgK , MgK , As L , As

- fAs L

1.75 1254, Si K, Si K

Guantex)
0, 160 Raripe= 10, 230 keV
Integral 8 =

13-Dec—-1333 11:37:18
£39180-SKW-0-4, k, #0Z, SA Freset=
Vert= 200 counts Disp= 1 Elapsed=

Emergy Counts X—Ray Lires

1. 886 204, Mg K , MgK , M3gK , As L , As

1.75 769. Si K , Si K

3.70 103. CaK , CakK

6.41 18¢&. Fe K , Fe K
Quartex?

Q. 160 Rarige= 10, 230 keV

Integral 8 =

10,230
163

100 secs
26 secs

[y
&
a

I\
0y
o



137Dec—1993 11:41:3=

29180-SW-0—4, K, #03, SA . Freset=

vert=s 200 counts Disp= 1 Elapsea=
Ererpny Counts X—-Ray Lines
1.26 41, Mg KK , mg¥ , Mg , Rs L , As
1.75 754, Si K , 5i K
3.71 202, Cax , Ca K
4,05 44, Se K 4, Sk , Ca i , CakK
.41 77. Fe K , Fe K

Guantex)
Q. 160 Farnge= 10. 230 keV
Integrai & =
15~-Dec—1333 11:42:18

22180-SW-0-4, K, #04, SA Freset=
Vert= 200 counts DOisp= 1 Elapsed=
Erergy Counts X—Ray Lines

-
(]
(24
na

i.75 790. Si K, Si K
.71 184. CaK , Cak
6. 41 80. Fe K , Fe K

Quantex?
0. 160 Rarnpge= 10.230 keV

213. Mg K , MmgK , MgK , As L , As

100 secs
16 secs

100 csecs
=6 secs

(Y}
o

10,23

[
e
-



IETDec-1993 11:44:43

secs
secs

80

23180-SW-0-4, K, #05, 5A Freset= 100
Vert= 200 counts Disp= 1 Elapsed= 4z

Eriergy Counts X-Ray Lires

1.25 144, Mg K , MgK , MgK , As L , As L

1.75 S56. Si K 4, 51 K

3.893 110, Ca kK , CaH
Guaritex?

0. 160 Range= 10.230 keV 10, 250
Integral 8 =

13-Dec—-13393 12:01:09
29180-8W-0-4, K, #15, 5A Freset= 100
Vert= 200 caounts Disp= 1 Elapsed= 35

Eviergy Counts ¥—-Ray Lines

1.27 278. Mg K , Mad K , MgK , As L , As L ,

As L '

1.74% 1017, Si K , 8i K

3.33 30. K K ., K K

3.71 107. Ca Kk , Ca K

E.41 145, Fe K , Fe K
Quanrntex)

O, 160 Range= 10,230 keV 10,230
integral a8 =



H R

R

2 )

r l_.l

15—-Dec-1'353 1

23180-SW-0-4, R, #25, SR . Freset= 100 =zecs
Vert= 200 counts Disp=s 1 Elapsed= 33 secs

Eviergy Counts ¥X-Ray Lines

1.6 235, MgK , Mg K , MmgK , Rs L , Rs L

1.75 751. Si K , 51 K

3.71 238, Ca kv , Ca K
Quantex)

0. 160 Rarige= 10. 230 keV 10, 220
Integral 8 = 141

13-Dec—-13933 1&8:30:473
29130-SW-0-4, KB, #35, SA . Freset= 100 secs
Vert= 20 counts Disp= 1 Elapsed= 32 secs

Ernergy Counts X-Ray Lires

1.4 Z2E28. Mg K , Mg K , As L , As L

1.75 8il. S8i K , Si K

3.70 144, Ca K , Ca K

E. 42 140, Fe ¥ , Fe K
Quarntex)

0. 160 RrRarnge= 10.230 keV 10,220
Integrai 8 = ie7
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Camera Constant Bo-y
Accelerating Voltage __ 100 KV
Beam Current N i
K-Factor '
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(308 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [  (818) 568-4065
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K-Factor Ay
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(;riq Structure] Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
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[AAAS EMS LABORATORIES 117 West Bellevue Drive  [J  Pasadena, California 911052503 [  (818) 568-4065
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. Structure omments
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15-Dec—1993 1&:57:39

29180-SW-0-4,C, #01, RS Ffrecet= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 19 secs

Erergy Counts X-Ray Lires

0.951 133&. 0 K ,0 K ,%¥ L ,V L ,V L ,

v L

1.325 878. Mg K , Mg K , Mg K , As L , Rs L

1.74 1600, Si K , Si K

Z.61 82. Ci1 K , C1 K

32.693 103, Ca K , CakK

6. 40 z06. Fe K , Fe K

Guartex)
0. 160 Range= 10.230 keV i
Integral 8 =

o
A\
(Y
<

)
o
4%}



13-Dec—1993 13:04:17

23180-8W-0-4,C, #0&, RS Freset= 100 csecs
vert= 200 counts Disp= 1 Elapsed= 34 secsc

Erergy Counts X-Ray Lirnes

0.51 D44, O K , 0 K , ¥V U VoL, Voo,

vV L

i.&5 418. Mg K 4 Mg K, Mg K Rs L , ARs L

1.74 1643, 51 K, 91 K

3.70 i37. Ca K , Ca K

6. 40 160. Fe v o, Fe K
Cuartex)

0. 160 Rarige= 10,230 keV 10. &30
Integral 8 = 81

13~-Dec—19393 13:05:41
29180-SW-0-4,C, #0353, RS _ Precet= 100 sece
Vert= 200 counts Disp= 1 Elapsed= 24 secs

Ernergy Counts X-Ray Lires

Q.51 759. oK ,0 K , V L
v L
1.25 =237. Mg K , Mg K , Mg K
1.74 1068. 51 K o+ 5i K
3. 30 59. K K , K K
3.67 10S. CakK , CaHK
6. 39 =19, Fe K , Fe K
Quantex)
0. 160 Range= 10. 230 keV

Irtegral 8

1]
M3
\I
G



13-Dec-19335 13:07:13

23180-8W-0-4, C, #04, RS
Vert= 200 counts

Erergy Counts

Q.32 1350. 8]

Vv

1.&25 554. Mo

1.74 210E, Si

3. 65 458. Ca

6. 39 =00, Fe
Quantex?

Q. 160 Rarnge=

13-Dec—-1993 13:12:23

Z9180-8W-0-4,C, #05, RS
Vert= 200 counts

Eriergy Counts

Q.51 . 80z, 0

Vv

1.2 =87. Mg
1.74 86:=. Si

3. 695 =17, Ca

6. 37 140, Fe

Quantex?

0. 160 Raripe=

Disp= 1
X-Ray Lines

K , 0 K ,

-

K 4, Mg K ,

K ., 81 K

K , Ca K

K , Fe K
10, 230 keV

Digp= 1

X—Ray Lines

K

L.

K

»y O K,
s Mg K
, Si K
s, Ca K
, Fe K

10,230 keV

Freset=

Elapsed=

Integral &

Freset=

Elapsed=

vV 'L,V L

Mg K , As L

Integral a8

Y

100 secs

24 secs
v oL,
Rs L
10,230
= 425
100 secs
38 secs
v oL,
As L



e

‘:.’

12-Dec—-1993 13:13

238180-SW-0-4,C, #06, KS ' FPreset= 100 secs
vert= SO0 counts Disp= 1 Elapsed= 3E secs

Erergy Counts X—-Ray Lines

0.51 1786. 0 K ,0 K , VvV L ,V L ,¥V L ,

vV L

i1.25 772, Mg K , Mg K , Mg X , As L , As L

1.74 =519, Si K , 8i K

2. 63 52&. Can , CaH

6.33 306, Fe K , Fe K
Quantex)

Q. 160 Range= 10,230 keV ' i0. 230
Integrai &8 = 475

13-Dec—1393 13:15:24
29180-5W-0-4, C, #07, RS Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 37 secs

Eriergy Counts X—-Ray Lires

0,51 884, 0 KX , 0 K 4,V L ,V L ,Vv L .,

: vV L

1.2S 20g. Mg K , Mg K , MgK , AsL , As L~

1.74 1163. Si K , 5i K

3. 63 10z, Ca K , CaHK

6. 39 367. Fe K , Fe K
Quarntex?

Q. 160 Rarnpe= 10,230 keV 10,230
Integrai 6 = 303

13-Dec-13393 13:17:47
29180-SW-0-4, C, #08, RS Freset= 100 secs
Vert= 200 counts Di 1 Elapsed= 14 secs

Eriergy Counts X—Rajk Lines

0. 52 3as. o K |
VoL
0. 938 4z, Im L , Ir



137Dec—1993 13:18:02

=29180-Sk-0-4,C, #08, RS Freset= 100 secs
Vert= 200 counts Disp= 1 . Elapsea= 14 secs

Erergy Counts X—-Ray Lirnes

0. 52 365. O K ,0 K , ¥V L . vV L 4, VvV L ,

vV L :

0,38 4. Zvi L 4, In L

1.25 Y. Mg K , Mg K , Mg K , As L , As L

1.74 613. 51K 4, 51 K

3.71 77. Ca K , Ca K

5. 38 £8. Fe X , Fe K
Quantex)

0.160 Rarge= 10. 230 keV 10,230
Integral 8 = 125

13-Dec—1333 13:21:37

23180-8W-0-4,C, #03, RS Frecet= 100 secs
Vert= 200 counts Disp= 1 Elapsed= &9 secs

Ernergy Counts X—-Ray Lines

0. 32 Sie. O K .0 K , % L ,V L ,VvV L ,

vV L

1.85 157. Mg K , Mg K , MB K , ARs L , As L

1.74 742, Si K , Si K

2. 62 53. Cl1 K , Cl K

3. &8 86. Ca kK , Ca K

6. 40 124, Fe K , Fe K
Quantex)

0. 160 Range= 10,230 keV 10. 230

Integral 8 = 207



ENERGY

€. 40

O3

COUNTS

13-Dec—-1993

0

Na
in

Cr

Fe

Fe

KA1,

KA1,
LG1

KA1,
KA1,
KA1,
KE1,
KA1,
KAL,
KE1,
KA1l,

KE,

]

Na

G

13:23:0 29180-SW-0~4,C, #10, R

X-RAY LINES

KAZ, V LA1, V LAZ, V LERi, V LGi

KAZ, Na KEl, Zm LAL, In LAZ, Zn LE1, ,&

KAz, Mg KE1, As LAl, As LAZ
KAZ
KA
HKB3
KAz
KAZ

KEB3

HKES



13-Dec-1933 13:47:01

23180, SWD—4

s Cy #20, RS

Vert= 200 counts
Ermerny Ccunts

Q.51

Quantex?
Q. 160

814. o
v

02, Mo
1478. Si
351, Ca
158. Fe
Rarige=

Disp=
X—Ray

o

na
(!

X

!

Freset=
Elapsed=
L 4+ VvV L
K ., Az L

Integral 8

100 secs

o0 secs
vV o,
As L
10. 230
= o777



13-Dec~1993 15:50:87 29180, SWD-4, C, #30, KS

ENERGY COUNTS X—RAY LINES
0. 352 1172, O HAai, 0 KAz, V LAL, V LAz, V LEi, Vv LGi
1,00 3=, Na KAl, Na KAz, In LAY, In LAZ, In LEl, ZIrn LB1
1.25 597, rFg KA1, Mg KAZ, Mg KE1, As LALI, As LAE
1.74 2146, 81 KAlL, 51 KAZ '
2. 62 33. Cl KRi, Cl1 HA=
3. 33 37. K KA1, K KA2
3. 69 473. Ca KA1, Ca KARZ
4, 02 38. Ca KEl1, Ca KB3
6. 40 251, Fe KA1, Fe KAZ
7. 05 30. Fe KEl, Fe KB3
18-Dec—-1993 13:54:35 ' LN Testrip
29180, SWD-4, C, #40, RS Freset= 100 secs
Vert= 500 counts Disp= 1 Elapsed= 77 secs
Eriergy Counts X—-Ray Lires
0.52 S0, o K , d K , vV L 4, v L , Vv L ,
vV L
1.25 169, Mg K , Mg K , Mg K , As L , As L
1.74 7=z93. St K , Si K
3.70 101, Ca K , Ca K
6. 39 113, Fe K , Fe K

Guantex)
0. 160 Range= 10. 230 keV 10,230
Integral 8 = =39



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 29180 Client SCHAFFER 8&ASSOC.

Sample No. SW 4-4°

Date Analyzed 11/29/93
Fibers (asbestos) 12 MFL
Fibers > 5 um in length (asbestos) 4.6 MFL
Fibers > 10 um in length (asbestos) 1.9 MFL
Mass (asbestos) _ 22 ug/L
More/Less than 5 Fibers | ,
in Sample (asbestos) MORE
Poisson 95% Confidence Interval : ' 9.4 to 15 MFL
Dezection Limit 0.1 MFL
* BDL : Below Detection Limit; MFL: Million Fibers per Liter
Particle Size Distribution ( Asbestos )
Particle Length - Microns
QO -0.49 0.50 - 0.99 1.00 - 1.49 150 - 1.99 2.00 - 249 25 - 499 5.00 - 9.99 10 &UP
0 0 8 10 8 24 19 13
Particle Width - Microns
O -.04 .05-- .09 1 - .14 _ 15 - .19 2 - .24 .25 - .49 .50 - .99 1 & UP
0 4 14 18 6 26 14 0
Aspect Ratio L/W
0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 - 99 100 - 199 200 & UP
17 30 16 7 6 5 1 0

* This sample contains Amphiboles : Tremolite and Actinolite.

300 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065




. . . . —. . . ST MY [TSNEN — NP ;.:_'J v
1tEvi AsbES100 ANALYSIS  Goporvo SWOL pge o

. TYPE OF SAMPLE LENGTIIS FILTER TYPE/ AKEA (mm+) DIRECT PREP S MICROSCOPE
Air [J Water Ali Sizes (EPA) [ MCE [ 385 O INDIRECT PREP (3 Serial No. 542:05-06 Ho00A (J
Soil (] Bulk (um) >05 PC 4 Serial No. 542-05-13 H600B L]
Other i 210 . MCN'C on }E
METHOD OF ANALYSIS 200 Other
EPA 600/4-83-043 is0 (3 = PORE SIZE
: X PCM Rangee [ ] 045 g O3 o(z); ESD Grid Adtress 1= A}
LEVEL OF ANALYSIS 20,25 i widh 45 3 I ACUIES T
Chrysotile é b. ¥ 250 por \engih) 01 pm 0.22 ym 03 Volume ______ liters Screen Magnification _ i l/ RED) X
Amohibolc Other Working Volume _ S ml Camera Constant 5
P Weight _ grams Accelerating Voltage 100 KV
ASPECT RATIO GO. Area (mm?) 00 % AhedAra % Beam Current ___/ 0 o
N s No. of GO. 10 Analyze [ Z g:’ K-Factor
- e - Filter Lot No. Prepared B 2
Approved By 5/5"61\{33[«: £ z7 Date - Analyst 6 \-D Date / / -~/ £-9<
Grid |Structurel o Dimensions (mm) o Fiber Classification EDS Analysis c ent
Opening| Number| * Width | Leneth |IN [ - omments
Y ng AM| TM| CM| CD | CQ [CMQ|CDQ| | UF | AD | AX |ADX['AQ [ADQ|AZQ[AZZ|| Na| Mg| Si | Ca | Fe
Wle | F s [l NRY 31l [ Zremerte
dh I 3 o AN
0 p 3 & [
07 E T 0 NN
105 [~ K [[S ™
D [o6 [ F iy [ L
0 ) /»’/ g ERY ~
@ 075' 2 p 1 Y0 |\
: z : ;
091 S s Vg
I R/ /| RN 3o 2l themar 0
S Y B Y 72 | I B 4V, | .
(L | F J /s - ‘\\\/
y y
12 F /o440 | Y
NN LY AN
/5 It KRR N
OBSERVATIONS: Clean [] Other :
Debris (_]  Very Light (] Light (] Moderate [ Heavy (] Very Heavy []
Gypsum 3 Very Light (] Light 1) Moderate [ Heavy ]  Very Heavy [

3/ EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 [  (818) 568-4065



. ' - Y . - v Tt T AT T MG ™S T T No. st T
L1EM ASBES1OD ANALYDILY  supeno. _ ¥ Page of
pom— | MICROSCOPE
Serial No. 542-05-06 H600A (]
Serial No. 542-05-13 H600B T
Grid Address 1~ A _
Screen Magnification __[ ) }0 J X
Camera Constant __ 3 +
Accelerating Voltage 100 KV
Beam Current __zL0 i
K-Factor
Analyst & \-ﬁ Date //“ /Cl"lij
Grid |Structure Dimensions (inm) Fiber Classification EDS Analysis
. Structure Comments
Opening] Number Width | Length |INav TM| cM| cp | cQ [cma]cpg]| UF | AD | Ax |arX| AQ [aDQ[azq|azz]| Na | Mg si | ca| Fe
@) | e K3 [1x0 \
171 IPRRL P
N | 7 |33 AN
LD | B NN
{o f IR A “x\" A Aol L | || fremtite
~ 1 %] f S | /30 &=
@ &S E 3 13 A
AN N jol 3o \\“
1y P |3 :
S 3 |20 A
Ar Q6| F ; 74 s
7 Lo ’7 F X }0 0 A N\ 4
" 7 .y
o] F Ol s o A\
19 ﬁ 7 {75 SN Yo |V | LY fromisite
OBSERVATIONS: Clean (] Other
Debris [ ]  Very Light [] Light [] Moderate [] Heavy [ ]  Very Heavy [J]
Gypsum ]  -Very Light (] Light (] Moderate [] Heavy [ ] Very Heavy [}
G0 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065




16—-Nov—-1993 18:28::5

29180, #4, 1A, 01, GA Preset= 100 secs
Verts= 200 counts Disp= 1 Elapsed= 44 secs

Energy Counts X-Ray Lines

1.26 636. MgK , MgK , MK , As L , As L

1.75 2110. Si K , Si K

3.34 145, K K , K K

. 3. 70 241, Ca K , CaK

6. 42 356. Fe K , Fe K
Quantex)

0. 160 Range= 10.230 keV 10,230

Integral 0 = 11309



16-Nov—-1933 18:30:04

293180, #4, 1A, 10, GA

Vert= 200 counts

Eriergy Counts

1. 26 637. Mg

1.75 2404, Si

3. 31 153. K

3.71 305. Ca

6. 41 409, Fe
Quantex)

0. 160 Range=

Preset= 100 secs

Disp= 1 Elapsed= 38 secs

X X K

x

X-Ray Lires

s, MO K , MgK , AsL , As L
, Si K
s K K

s+ Ca K

10.230 keV 10.230
Integral 0 = 10376



16-Nov—-1993 18:31:28

29180, #4, 1R, 20, GA PFreset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 39 secs

Ernergy Counts X—-Ray Lines

1.8 515. Mg K , MgK , MgK , ARs L , As L

1.79 2371. 8i K , 51 K

3. 34 150. K K 4, K K

3.71 278. Ca K , CaK

6.41 347. Fe K , Fe K
Guantex)

0. 160 Rarge= 10.230 keV 10.230

Integral 0 = 10037



16-Nov—-1933 18:33:17

29180, #4, 1R, XA, GA
Verts= 200 counts
Eriergy Counts

1.25 755. Mg

1.74 2479. Si

3.34 158. K

3.70 284, Ca

6. 42 4093, Fe
Guantex)

0.160 Range=

'10. 230 keV

K

K

Disp= 1
X-Ray Lines
K 4 Mg
K , 8si
K 4, K
K , Ca
K , Fe

Preset= 100 secs
Elapsed= 48 secs

s Mg K 4, R L , As L

: 10. 230
Integral 0 = 10922



_ote A ) NO. e
Sample No. SwWU-Y Page [

1Ev ASBES105 ANALYSIS o

MICROSCOPE
Serial No. 542-05-06 H600A £
Serial No. 542-05-13 H600_B (]

Grid Address (-7~
Screen Magnification _< /¢ o X
Camera Constant Lot
Accelerating Voltage 100 KV
Beam Current /6 pi
K-Factor [ 6
Analyst /(,Oz..\/,[q Date __ [/ =25 93
(;riq Structure Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
Opening| Number Width | Length |INAM T™| CM| €D | CQ [cMQ|CDQ|| UF | AD | AX |ADX| AQ |ADQJAZQ[AZZ|| Na | Mg| Si | Ca| Fe
| | |F Ly 25T v/ 2102 A £O5  Pomp i
X | F 10 1130 J 3 |9 2f2 || 7¢
— | F . 4 v S KAIRIIZS
d | e 4 {yo 7 3o (4] Aleny
5 | F b [¥O - 2 | O] 2| 2| £
s |ED STISe ahadp Ol Appplibies:
G4 [; g do i/,, : v Dame bt
g | 10 | 2257 [
a- | & WS W) / ,
74 = 1019 e P V]
H_ImMD |l 9% V] |
e | e Iy | /D V[
3 p L | &5 Vi,
[2e |1 P L 17y A,
%1 > |so
OBSERVATIONS: Clean [ Other _
Debris [J  Very Light (] Light (] Moderate [] Heavy (1 Very Heavy (]
_ Gypsum [CJ  Very Light [ Light (] Moderate [ Heavy [CTJ  Very Heavy (3
308 EMS LABORATORIES 117 West Bellevue Drive [J  Pasadena, California 91105-2503 [  (818) 568-4065



LEM ASBES1O> ANALYSIS  spine Sois v 20 o

Sample No. " Page _ 2 of 2,

MICROSCOPE
Serial No. 542-05-06 H600A ETT
Serial No. 542-05-13 H600B (]

I
")

Grid Address //_‘7‘

Screen Magnification /75 2 X

Camera Constant 3e-5

Accelerating Volage 10KV

Beam Current Ut um

K-Factor /6

&)

Analyst [C e Al Date /=2

N

Grid |Structure| Structure Dimensions (mm) _ Fiber Classification EDS Analysis Comments
Opening N““ﬂ’" Width | Length |INAM T | CM| CD | CQ {CMQ|CDQY | UF | AD | AX | ADX| AQ |ADQ|AZQ|AZZ{| Na | Mg Si | Ca | Fe
& | VP | | 3¢ / .
3 | (E = b7 | 15 | /
7
I % E 3 g(’) : v A
(G| [— =5/ d}
1¥ | g |22 <l L]
7R [ | ze ' e
20| 2 | 24 A
23 | £ 2 197 A
/ZL[E'L inp > ?/Y/ P V] -
__|=e& = o2 U |V _ __ -
M 1241 mD P TR B | (94 P
2% | I>71 75 i
26 | 15 6 | 3 |
27 | fif 6 | g5~ v,
% | Wp ol 200
OBSERVATIONS: Clean [] Other '
Debris (]  Very Light [ Light [1 Moderate [] Heavy (]  Very Heavy []
Gypsum (] Very Light [] Light (] Moderate [} Heavy (1  Very Heavy []

GG EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 [  (818) 568-4065



- lhe, 1S °  No. SO

l EZV! ASBEAS 1 'OL) AI\’ALIQID Sam;;e No. 3 b b -y .. Page _ % of __~

— B MiCROSCOPE_
<o\ Serial No. 5420506 Ho00A ETT
Serial No. 542-05-13 H600B (]
: Grid Address /.—— b
© Screen Magnification _/ 73 ‘L X
Camera Constant ___-3 & 5~
Accelerating Voliage 100 KV
Beam Cureat __/ € n
K-Factor / é
Analyst K adle Date __( -2 7

Grid  |Structure . Dimensions (mm) Fiber Classification " EDS Analysis
Opening| Number Structure Comments
pemng) Numbe Width | Length |INAM TM | CM| CD | CQ [CMQ coq| | ur 4D | AX|ADX| AQ |ADQ|AZQ|AZZ| Na | Mg| Si | Ca| Fe
3l np 6 165 |
F2-| [F T 1 =Y} /
25 | F 5SSV _ _
2l e N | 2l
‘)T SNTLE > 116 \/ !
(136 | & ST 90 | v/
ZHMD N2 | = A
3|~ (O}/30
Il 2y | & WA | /[
I yoel 4 130 , %
- i 4
Al | T 6 |35 ||v
Y 1= 15”250 P
i
OBSERVATIONS: Clean [ Other .
~ Debris L]  Very Light (] Light [ ] Moderate [] Heavy (1 Very Heavy [
Gypsum (]  Very Light [ ] Light [ Moderate [] Heavy (]  Very Heavy (]

G308 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [  (818) 568-4065



29-Nov-1993 15:43:38

29180, SW4—4, B, #01, RS
Vert= S00 counts
Energy Caounts

0.52 675. 0

Vv

1.26 174. Mg
1.74 733, Si

2. 62 183. Cl
3.69 173. Ca

5. 90 170. Mn
6.41 131, Fe

Quanrtex?

0, 000 Range=

X-Ray Lines

Disp=
K L
L

K
K
K
K
Ky
K

10.230 keV

1

o

Mg
Si
cl1
Ca
Mn

Fe

K

Freset=

Elapsed=

vV L , V L

Mg K 4, As L

Integral O

100 secs
89 secs
vV L .
As L
10.110
12412



29-Nov-1993 15:47:51 29180, SW4—4, B, #02, RS

ENERGY COUNTS X-RAY LINES
0. 52 728. O KAi, O KAZ, V LAl, V LAZ, V LE1l, V LGI
0. 97 27. In LA1, In LA2
1.25 343. Mg KA1, Mg KA2, Mg KEi, As LA1, As LAZ
1.75 1223.  Si KA1, Si KAR
3.33 S6. K KAl, K KAz
3.70 203. Ca KA1, Ca KAZ2
€. 40 £12. Fe KA1, Fe KAZ

7.06 49, Fe KB1l, Fe KRBR3



29~Nav-1993 15:50:35 29180, SW4—4, K, #03, RS

ENERGY COUNTS X-RAY LINES

0. S& 1063. 0O KA1, O KA2, V LAL, V LAZ, V LBE1, V LGI
1.01 67. Na KA1, Na KA2, Zn LA1, ZIn LAZ, ZIn LB1, Zn LG1
1. 85 497. Mg KA1, Mg KA2, Mg KB1i, As LA1, As LAZ

1.74 1566. 8i KA1, Si KAZ

3. 32 103. K KA1, K KA2

3.69 340. Ca KA1, Ca KAZ

4,02 43, Ca KE1, Ca KE3

S. 84 395. Mn KA2

6. 41 114, Fe KA1, Fe KRz



29-Nov—-19933 15:53:40 291ao,sw4—4,s,#o§;Rs'

ENERGY COUNTS X—RAY LINES
0. 52 480. 0O KA1, 0 KAz, V LAR1, V LAz, V LE1l, V LG}
1.25 120. Mg KR1, Mg KA2, Mg KB1l, As LA1l, As LA2
1.74 485. 5i KAl, Si KAz
2. 62 122. Cl KA1, Cl KA2
3. 32 91. K KA1, K KAz
- 3.69 225. Ca KAl, Ca KAz
5. 88 117. Mn KA1, Mn KAZ

6. 39 192. Fe KR1l, Fe KAZ



29-Nov—-1993 15:57:07

29180, SW4-4, B, #05, RS
Verts= 200 counts
Energy Counts

0.52 632. a)

Vv

1.26 277. Mg
1.74 905. Si
3.69 1398. Ca

6. 41 146. Fe

Quantex?

0. 000 Rarnige=

Disp= 1
X—-Ray Lines

x X X r X

X

Preset= 100 secs
Elapsed= 19 secs

» O K 4,V L ,V L ,V L ,

s MK 4, MgK , Rs L , Rs L

s Si K

s Ca K

s, Fe K

10. 230 keV 10.110

Integral 0 = 7199



1Ev ASBESTOY ANALYSD  sopevo “5ud-el . vg | _of 2

| MICROSCOPE
Serial No. 542-05-06 H600A (]
Serial No. 542-05-13 H6008 [2/
Grid Address ' C
Screen Magnification | 9,20v X
Camera Constant .25? >
Accelerating Voliage 100 KV
Beam Current {o um
K-Factor [
T
Analyst k‘ A . Date “z’zt [f2

Grid [Structurd ¢ || Dimensions (mm) ] Fiber Classification EDS Analysis i ot
Opening| Number Width | Length %ﬂi cM| €p | cq jcMojcnQ % AX |ADX| AQ |ADQ[AZQ|AZZ|| Na{ Mg| Si | Ca| Fe
- s g0l , Eos
2 E /C j:/g'_ \/ 501015 Ty€mne {7"67; EPS
2 12 & (2 |82 . 3102 B ||Ackndite ;E0S
4 |mPp 2 /6D /] 21013 Tremodife ; EPS
C 1 o \y0o 2 11913 || (| Tremelite; EPS
b | mp 7 a0 ||V ' '
7 1B e loll F Temele
¢ | _F 4 129 I/
s l9l F 63|l v Aclorolite
Lo | 2 /1O
| mp ARl Y, - Ac-tinedif«
[ [ 2 | Ha / Treplite
121 [ R |35 / Z
gl F 4 15¢ , Z
(51 F 7 143 /
OBSERVATIONS: Clean [} Other
Debris )Zr Very Light (] Light [] Moderate Z/ Heavy (1  Very Heavy [
Gypsum (]  Very Light (] Light [ Moderate [} Heavy (1 Very Heavy []

GG EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065



' . — B ] — — - : . - -y — Eant ] S e ve VIS 1 o NO e i v
1Evi ASbrES1Go ANALYSLS  simpieno. siwd=y Page D of 2
] - FMICROSCOFE

Serial No. 542-05-06 H600A [J
Serial No. 542-05-13 Ho00B [
Grid Address
Screen Magnification X
Camera Constant
Accelerating Voltage 100 KV
Beam Current
K-Factor
Analyst _kﬂ%_‘ Date ,_/JIZQ
. S Dimensions (mm) Fiber Classification EDS Analysis
Gru_i Structure] S i : C
Opening| Number|  >"UCture 1=t Length |[NaM TM | cM [ €D | cQ [cMo|cpQ UF | AD | AX |aDX| AQ (ADQ[AZQ|AZZ| | Na | Mg Ca| Fe omments
2 ||p F 2 /?0 Tremo (The
L7 F 7 ’/l/ 0 . Y
1€ = o 143 Acknolire
Jf L F 20 Tre padite
2o L Wi T
2| TE 7 1 [ /
dizz | B ;Y 290 | 3010lz| || Temotate
Zﬁ F _Zl 5 47 \/ /f
2 B g1/ Acknolite
25| F 6 {394 %
o 2b = .5 |78 7 / /
2] 1o 175
2¢ | E 3 |/20 y | Actinofite
>7 | F 2 |72
( z /
Sl | F & 74 | R e
OBSERVATIONS: Clean (] Other
Debris (]  Very Light (] Light (] Moderate [ Heavy ("1  Very Heavy [
Gypsum (]  Very Light [] Light (] Moderate [] Heavy [J  Very Heavy []

(32O EMS LABORATORIES

117 West Bellevue Drive

(J Pasadena, California 91105-2503 []

(818) 568-4065



' . . e — — . T YNy~ Clapg SCHutey KMS 1| ah No /;_7LZ,') tr
y | EIVI ASBESI GL) AIVAIJI O Y 8§ Sample No, _S1) Iil"lﬁ Page 2 of &
[ — MICROSCOPE
Serial No. 542-0506  Ho00A (1
Serial No. 542-05-13 H600B (]
Grid Address
Screen Magnification X
Camera Constant
Accelerating Voltage 100 KV
Beam Current um
K-Factor
Analyst 1 Date ,}_(LL/_’AK_};
Grid IStructord .. Dimensions (mm) Fiber Classification EDS Analysis
Opening ‘Number| Structure ] - Comments
Width | Length rNAM ™| cM| cD | cQ [cMQ|cDQ| | UF | AD | AX [ADX| AQ |ADQ]AZQ]AZZ]|| Na | Mg| Si | Ca| Fe
6 1% | g 2 | )0 | P Tremelite
L1 F H
Ly A2 > b2 /| .
OBSERVATIONS: Clean [ Other : '
Debris (1 Very Light ([ Light (3 Moderate [ Heavy [J  Very Heavy (]
Gypsum (1  Very Light (] Light (] Moderate [J Heavy (] Very Heavy [

G&@ EMS LABORATORIES 117 West Bellevue Drive

(J Pasadena, California 91105-2503 [J (818) 568-4065



23—Nav—-1933 16:07:56

29180, SW4-4,C, #01, KC Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 53 secs
Ernergy Counts X—Ray Lires
1.26 421. - Mg K , Mg K , Mg K , As L , As L
1.75 1389. Si K , Si K
3.70 170, CaK , CaKkK
6. 41 940, Fe K , Fe K
Quantex)
0. 000 Raripe= 10.230 keV 10.110
Integral 0 = 10195
29-Nav—-1933 16:12:15
£9180, SW4-4, C, #02, KC Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 33 secs
Eviergy Counts X—-Ray Liries
1.285 380. Mg K , MgK , Mg K , As L , As L
1.75 1289. Si K , Si K
3.71 414, CaK , CakK
Quantex)
0. 000 Rarige= 10.230 keV 10.110

Integral O = 6007



29-Nov—1933 16:17:24

29180, SWa—4, C, #03, KC Freset= 100 secs
Vert= S00 cournits Disp=s 1 Elapsed= 34 secs
Eriergy Counts X-Ray Linrnes :
1.26 1712. Mg K , MgK , MgK , As L , As L
1.75 5966. Si K , Si K
3. 33 145, K K , K K
3.71 1166. Ca K , Ca K
4.03- 178. Ca K , CaK
6. 42 a79. Fe K , Fe K
" 7.07 121. Fe K , Fe K

Quantex)

O, 000 Rarige= 10,230 keV 10,110
Integral 0 = 23132
29-Nov—1993 16:13:19
29180, SW4—4,C, #04, KC Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= &6 secs
Eriergy Counts X-Ray Lines
1.25 . 150. Mg K , Mg K , MgK , As L , As L
1.75 614, Si K , Si K
2. 63 73. Cl K , Cl K
3.70 218, Ca K 4, Ca K
6. 42 96. Fe K , Fe K
Guantex)
0. 000 Rarige= 10. 230 keV 10.110

Integral 0 = S210



29-Nov-1993 16:21:23

29180, SW4—4, C, #0535, KC Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 33 secs

Ernergy Ccounts X—Ray Lires

1.26 364, Mg K , MgK , M@K , Rs L , As L

1.74 1313. i K , Si K

=.63 111. Cl K , Cl K

3.70 327. Ca K , Ca K

6.41 181. Fe K , Fe K

Guantex)

0. 000 Raripe= 10,230 keV 10.110
Integral 0 = €761
29-Ncav—-19393 16:23:50
22180, SW4-4,C, #06, KC Freset= 100 secs
Vert= 200 ccocunts Disp= 1 Elapsed= 45 secs
Eviergy Counts X—Ray Lines
1.25 538. Mg K , MgK , MgK , As L , As L
1.75 2e33. Si K , Si K
3.69 245. Ca K , CaK
6. 42 S493. Fe K , Fe K
Quantex)
Q. 000 Rarge= 10.230 keV 10.110

Integral O = 12176



29-Nav—-1993 16:52:34

9180, SW4-4,C, #=2e, KC FPreset= 100 secs
Verts= 200 counts Disp= 1 Elapsed= 19 secs

Evergy Counts X—Ray Linres

1. 285 447, Mg K , MgK , MgK , As L , fAs L

1.75 1368. Si K , 5i K

3.70 338. Ca K , CaK

4,03 70. Ca K , Ca K

6.41 34, Fe K , Fe K
Quarntex)

Q. 000 Rarnge= 10,230 keV 10.110

Integral 0 = 5561



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 29180 Client SCHAFFER &ASSOC.

Sample No. SW 5-4°

Date Analyzed 12/21/93

Fibers (asbestos) 1.4 MFL
Fibers > 5 um in length (asbestos) BDL* MFL

Fibers > 10 um in length (asbestos) BDL* MFL

Mess (asbestos) 0.8 ug/L
More/Less than 5 Fibers

in Sample (asbestos) LESS

Poisson 95% Confidence Interval 0.1to 7.7 MFL
Detection Limit 1.4 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter
Particle Size Distribution ( Asbestos )

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1,99 2.00 - 249 25 - 4.99 5.00 - 999 10 & UP

0 0 0 0 0 1 0 0

Particle Width - Microns
O - .04 .05 - .09 .1 - .14 .15 - .19 2 - .24 25 - .49 .50 - .99 1 &UP

0 0 0 0 0 1 0 0

Aspect Ratlo L/W
0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 - 99 100 - 199 200 & UP

0 1 0 0 0 0 0 0

* This sample contains Amphibole : Tremolite.

Z/00 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065
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, b rwb s T S “MS® C No. 277V
Evi ASBES1OD ANALbb Samp.e o oSl puge of
] TYDE OF SAMDLE LENGTHS YPE | AREA fun) DIRECT FREF P == MICROSCOPE,
Air O Waier 9 Al Sizes (EPA) O3 MCEE] 385 OJ INDIRECT PREF [ Serial No. 542-05-06 H600A
Soit 1 Butk [ {m) 205 fA PC moOa - . Serial No. 542-05-13 H600B (J
Other 200 . MN o [ pfl \ C) 3/@3
METHOD OF ANALYSIS 200 Other oI
EPA 600/4-83-043 r;a 150 [3 — PORE SIZE
LEVEL OF ANALYSES, o e M 08 O Geid Address ~
Chrysotile A >50 pm length) 0 um 0.22 pm I Volume _ liters Screen Magnification J Cj( G0 X
An?hihnlc Other Working Volume _5 Camera Constant D Lf
P Weight _ prams Accelerating Voltage - 0KV
ASPECT RATIO GO. Area (mm?) 00 Ashed Area % Beam Current i
A 51O No. of G0, to Analyzc 0 (160 a0 47 K-Factor
3 Filler Lot No. Prepared By / f i ﬂ A
Approved By _@M Dae (8~ &7 Date __|Q =279 Analyst ¢g ﬁ\‘l/ Date 1 2 =2/ ‘C}J
Grid  |Structurd ) Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number Structure - Comments
Width | Length [INAM TM| CM| CD | CQ [CMQ CDQI UF | AD | AX [ADX] AQ |ADQ|AZQ|AZZ]| Na | Mg| Si | Ca| Fe
. lcr/
_(1‘ /' 25 Z
_ 3| N3O
= SN RS N N SN (R | R
ckl NHY)
S5 | N
A | NED -
7 | (NS
|
OBSERVATIONS: Clean g/ Other
Debris Very Light L, Light (O Moderate =—  Heavy [  Very Heavy ]
Gypsum [J  Very Li‘,’;nt (] Light (] Moderate [] Heavy (1 Very Heavy [

L3NS EMS LABORATORIES

117 West Bellevue Drive

[J Pasadena, California 91105-2503 (]

(818) 568-4065




TEM ASBES105 ANALYSIS oo 505 ppet " =

Page of
[ ] . _
MICROSCOPE
. . Serial No. 5420506 Ho0gxtT~
Serial No. 542-05-13 H6008 (]
_ ~ Grid Address l 6
' Screen Magnification __| S S X
: Camera Constant ___ ~H Q¢ R
Accelerating Voltage 100KV
Beam Current 1 O wm
K-Factor ’) s A
/ _ —
Analyst S_’_Qfg&qﬁélc Mﬁé
. . Dimensions (mm) Fiber Classification EDS Analysis
Grid  {Struct .
()p:rlting N'l-lunt;l:lel;'e Structure

Width | Length | {NAM} TM| CM| CD CQ ic™m CDQI .UF | AD | AX JADX! AQ |ADQIAZQIAZZ]| Na| Mg Si | Ca| Fe

) | N
2 | NY

|
Comments ‘
|
|
|

F llslso ot 3l df ot Tremld
/]

NS,
NS

%
CLLINS
< | NS
z

2/

OBSERVATIONS: Clean [ Other
DebrisMry Light (] Light (1 Moderate ,B/ Heavy (]  Very Heavy (]
Gypsum (]  Very Light [] Light (] Moderate (] Heavy (] Very Heavy (]

B3/ EMS LABORATORIES 117 West Bellevue Drive []  Pasadena, California 91105-2503 (1  (818) 568-4065



)

i

ci-Dec—1953 07:45:1

E23180-8SWS-4, B, #01, SA

Vert= 200 counts
' Eviergy Counts

Q.52 S96. 0

Vv

i1.26 403, Mg

l. 74 1265, Si

2. 64 &E. Cc1

3. 873 c37. Ca

€.41  179. Fe

Quartex?
O, OO0 Range=

Disp= 1
»—-Ray Lires
K , O K ,
L

K , Mg K
K 5, 5i K

K . Cl K

H o Ca K

K . Fe K

Freset=
Elapsed=

Integral &8

100 secs

26 secs
L.
L
10,110
=93



LEM ASBES1O> ANALYSIS  sopineZOShy e wr -

— TSRO CONANTY
MICROSCOFE

Serial No. 5420506 H600A (3
Serial No. 542-05-3 H600B [

Grid Address /

Sereen Magnification __{ 9.3V X
Camera Constant __ 30 ¢
Accelerating Voltage 100 KV

Beam Current ¢ um
K-Factor JiTA

Analyst 1()0.6//4 Date 245

Grid  |Structure Struct Dimensions (mm) Fiber Classification EDS Analysis
. by ucture
Opening| Number Width | Length | [Nar{ ™| cm[ oo | co [omolcoa] | ur [ Ap | ax | apx| aq {apolazalazz] | Na [ Mg si | ca| Fe Comments
NSy
M S
5| M
/| NS
CAIVEY
6 L NSY)
| N3
OBSERVATIONS: Clean [] Other
Debris (]  Very Light (] Light ] Model}lé@ Heavy (1  Very Heavy [
Gypsum [OJ  Very Light [ Light U1 Moderate [} Heavy ]  Very Heavy [}

GG EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [  (818) 568-4065




Analysis of Water by Transmission Electron Microscopy

(EPA-600/4-83-043)

EMS No. 29180 Client SCHAFFER & ASSOC.
Samﬁle No. SW 5-4° Date Analyzed 12/21/93
Fiters > 10 pm in length (chrysotile) BDL® MFEL
Mess (chrysotile) 0 ug/L
Mcre/Less than § Fibers
in Sample (chrysotile} LESS
Poisson 95% Confidence Interval 0 to 0.6 MFL
Detection Limit 0.2 MFL
* BDL : Below Detection Limit; MFL: Million Fibers per Liter
Particle Size Distribution ( Chrysotile )
Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 249 25 - 499 5.00 - 999 10 & UP
0. 0 0 0 0 . 0 0 0
Particle Width - Microns
O - .04 .05 - .09 g - .14 .15 - 19 2 - .24 .25 - .49 .50 - .99 1 & UP
0 0 0 0 0 0 0 0
Aspect Ratio L/'W
0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 - 98 100 - 199 200 & UP
0 0 0 0 0 0 0 0

* For Fibers > 10 um only.

/A0 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-406"



1EM ASBESIO> ANALYSIS  wici sty ot 0 37

. MICROSCOPE
: Serial No. 5420506 H600AE
Serial No. 542-05-13 H600b
2 JoUn~ Grid Address _%Q’WT '
/ Screen Magnification s X

Camera Constant ?)@ (]
Accelerating Voltage 100kv
O

Beam Current - am
K-Factor |
-2
Analys ﬂﬁ WQJDa(e] 22| qg
Grid [Structure Structure Dimensions (mm) Fiber Classification EDS Analysis c 3
Opening| Number ) Width | Length {[NAM TM{ CM| CD CQ CMQ| CDQ' UF | AD | AX {ADX| AQ [ADQIAZQ|AZZ|} Na|Mg! Si | Ca| Fe omments
l 1\/@
Z—
> NS )
¢f | NSE)
S| N
Lo NSD
2 [N
< !\IS«’)
ZBY35
1O | NG
| WNgp
[Z-] 9P
1% NS/
IBERNC A
s 1 N3
OBSERVATIONS: Clean (] Other '
Debris Very Light (] Light [] Moderate- =T Heavy [ ]  Very Heavy (]
Gypsum ]  Very Light (] Light (] Moderate [] Heavy [ ] Very Heavy [

OG3/X00G EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [J  (818) 568-4065




S ion e st e T LIS

TEM ASBESTOS ANALYSIS sttt q- e

Analyst S) v//.] «_ Date } ?2 '/ —‘7_}7

Grid  IStructure Structure Dimensions (mm) . Fiber Classification EDS Analysis Comments

Opening| Number Width | Length |[NAM TM|cM| €D | CQ [cMQ{CDQ|{ UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ|| Na | Mg| Si | Ca | Fe

RN N2

p

Syl N$ |
= NS | | I

OBSERVATIONS: Clean ] Other
Debris ]  Very Light [} Light (] Moderate [] Heavy ] Very Heavy []
Gypsum (]  Very Light (] Light (] Moderate (] Heavy (] Very Heavy []

[3// G EMS LABORATORIES 117 West Bellevue Drive [1  Pasadena, California 91105-2503 [ (818) 568-4065




TEM ASBESTOS ANALYSIS

Chnent _—-

V\ou (Ze . odS Lau Wo. gL

Sample No.

S =S5 Page % of

=7 0

[y

2]

Aualysi i; A—')alc )

Girid
Opening

Structure

Sructure
Number

Dimensions (mm) Fiber Classification

EDS Analysis
Comments

Width | Length | INAM T | CM | CD | CQ [CMQ|CDQ

UF

AD | AX [ADX

AQ

ADQ(AZQJAZZ|[ Na|Mg| Si | Ca| Fe

26|
”7):1’

2%

NET)
1
\

£,

\

Yl
¢4

U7

|45

1A!L

13

v

i

S

S|

ST

<3

=Y

SS

T \/

|

OBSERVATIONS: Clean ] Other

Debris-ET~ Very Light [J
Gypsum []  Very Light [}

Light OJ
Light []

Moderatez/ Heavy (]  Very Heavy [
Moderate (] Heavy [ ] Very Heavy (]

EVAS)

EMS LABORATORIES

117 West Bellevue Drive

(]

Pasadena, California 91105-2503 [  (818) 568-4065



TEM ASBESTOS ANALYSIS SoicSeser) ps=Ypra—

~
' Analyst qﬁ __ Date ,Z— L’l

Grid  |Structord . Dimensions (mm)
. Structure
Opening| Number

IANNEYS

—

Fiber Classilication EDS Analysis

Comments
Width | Length {INAM TM| CM| CD | €Q |CMQ{CDQ|] UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ]| Na| Mg| Si | Ca| Fe

\

,l\'(h<

~) P~

N
=

™
\/
N

]
OBSERVATIONS: Clean (] Other
Debris { Very Light (] Light @ﬂ)« Moderate [ ” Heavy (1  Very Heavy [
Gypsum []  Very Light [ Light (] Moderate (] Heavy (1  Very Heavy [ ]

(3/7C EMS LABORATORIES 117 West Bellevue Drive [ ] Pasadena, California 91105-2503 [ (818) 568-4065‘




7A : NG TR el o OA A& A MST No, . LB
EM ASBELS I'Ob ANAL Yblb Sam|:]>lle No. (C; L "—V-L' Pagf : NOII of
] B MICROSCOPE

Serial No. 5420506 H600A L
Serial No. 542-05-13 H600B [

> Pumn |
- /Je Grid Address ' 6

Screen Magnification X
Camera Constant 20 f
Accelerating Voltage __100 KV
Beam Current i
K-Factor
Analyslg:maﬂmzalﬂ [ L ﬁ T
- o Dimensions (mm) Fiber Classification EDS Analysis
Grid  [Structure, Structure . Y Comments

Opening| Number Width

IN=T2
NS
NS

Length {[NAM TM| CM| CD | CQ |[CMQ|CDQ]] UF | AD | AX |ADX| AQ {ADQ|AZQ]AZZ|| Na| Mg| Si | Ca| Fe

RY

DN

T RN RE BRI N -
=

N2

OBSERVATIONS: Clean ] Other ’
Debris Very Light {1 Light (] Moderate ;2/ Heavy (] Very Heavy (]
Gypsum []  Very Light [] Light (] Moderate ] Heavy [ ] Very Heavy []

3/ EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065




CANAT VOTC et S el s b o T L)
TEM ASBESTOb ANALYDSIIS §ample No. Cfajgﬂ’LL Pa;eS:L (71_/ of

Aualyslg- A—H Date ) Z-—P/o

Dimensions (mm) Fiber Classification ) EDS Analysis

Grid  Structury Comments

. p ) Struclure
Opening) Number width | Length {INant ™| en ep | co femalon}] ur | ap | ax {avx| aQ |apqlazolazz)} Na| Mgl si | cal Fe

[IRNN=122
V22 NG
1| NS

r-—-—-?-f

|
% | -

YR |

OBSERVATIONS: Clean [] Other
Debris )Zl/Very Light [J Light [J Moderate =T Heavy (CJ  Very Heavy [J
Gypsum ]  Very Light (] Light (] Moderate [] Heavy (]  Very Heavy (]

[53//C EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065




of

IEM ASBESTOS ANALYSIS mcrsoiy wn-is—a—"
= [O.t}m/\

Analyst g I/l' Date )'Z,’Z-/ p[f

i Grid | IStructurd ) Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number|  Structure N T I . N Comments
pening Width | Length |[NAM TM| M| €D | €Q JcMQ{CpQ] | UF | AD | AX [ADX| AQ |ADQ{AZQ|AZZ|| Na |Mg| Si | Ca| Fe
24 Nilero
<% 1
29| |
29
(O
Vi
(L
(4l
1V 1\l A
|
OBSERVATIONS: Clean [] Other
Debris JZ/Very Light [} Light (] Moderatefﬁr’/ Heavy (]  Very Heavy (]
Gypsum ] Very Light [ Light [ Moderate (] Heavy (] Very Heavy []

372G EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065




1 EM ANBEST0O> ANALYNIS

C t

7//0/«»

Sample No. §</b

M -

L

%

No. U Ll

of __Y
MiICKOSCO?PE,
Serial No. 542-05-06 H600A ’
Serial No. 542-05-13 H6008/1_

TTISL
Page /

| ¢
&f 2O X
%Dbéff
- 100 KV

Gnid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current

K-Factor L= 2

Analyst / Z C?(/ (ébale

i

[2=2/%

Grid |Structure i Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number Structure . - Comments
Width | Length |INAM TM | CM| €D | CQ |CMQICDQ| | UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ|| Na| Mg| Si [ Ca| Fe

[ N3P

2_ 1N

ER Y
H

CHISED)

& NS

% [N2D

' P4

%NS

/Y- }\,.)()/
10 |ASD
- L_ N]‘)\/ )

!7’ 1 )/‘7
2D

Y [ Nop

L NP

OBSERVATIONS: Clean [ Other
Debris [J  Very Light (] Light [] Moderate‘:\% Heavy Very Heavy [
Gypsum [J  Very Light [] Light (] Moderate Heavy Very Heavy (]

(3O EMS LABORATORIES

117 West Bellevue Drive

(3 Pasadena, California 91105-2503 [

(818) 568-4065




[

o - ~ ¥ ' : o DT ~AST " No. ULV
1 E[” AL)bELS 1 OL) AI‘IAL) L)Ib Sample No. /g; [‘._é/——(.[ Page - of "-"
p— | MICKOSCOPE
Serial No. 5420506 H600A
Serial No. 542-05-13 H6008

5 /{) /V Grid Address / >
Zﬂ Screen Magnification ___€7 3c0 X
Camera Constant SOy
Accelerating Voltage __, 100 KV
Beam Current (&
K-Facor o/~ {5

S [, - L
Analyst {1-‘[‘/ Date /Z’ <( 7S

RECEIVING

Grid [Structurd Dimensions (mm) Fiber Classification EDS Analysis Comments
Opening| Number Width | Length |[NAM T™| cM | D | CQ [cMQ{cpQf | UF | AD | AX |ADX| AQ |ADQ[AZQ[AZZ]| Na | Mg| Si | Ca | Fe
[ | N
7?/ NASD
1y N>
[‘:{l 27 g
70 NS
71 N ;{{Z
LpY
= |V
29 VD
25| N3
(2./(3 \) }j? )
<t N
B ND
= [N
U [ V)
OBSERVATIONS: Clean [J Other '
Debris [J  Very Light [ Light (] Moderate (] Heavy (]  Very Heavy (]
Gypsum (]  Very Light (] Light (] Moderate [ Heavy (]  Very Heavy []

G/X0C EMS LABORATORIES 117 West Bellevue Drive  [1  Pasadena, California 91105-2503 [ (818) 568-4065}




r ~ ) ' : ' A TUGTUMS T No. _u_ p—
y | Elyl Ak)bﬂbs y | 0&) Al VA!_J) L)IL() Sample No. 'S{/;;;::?QL,-(/:;./ Page __ 3 of \F
— MICKOSCOFE
Serial No. 542-05-06 HG00A
Serial No. 542053 o0t [

C
Z
2
o
o
-

f
' Grid Address .
Screen Magnification __ Y/ 3<© X
Camera Constant e
Accelerating Voliage (00 KV
Beam Current U pm
_ K-Factor [+
/. 2
Analyst [)((\/Q Dae /277
Structurel .. Dimensions (mm) Fiber Classification EDS Analysis
‘Numher Structure . . Comments
Width | Length |[NAM) TM| CM| CD (;Q CMQ|CDQ| | UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ}| Na|Mg| Si | Ca| Fe
Non
VRN,
AT NN EE
<IN
zb WD
P AN,
28 INSD
29 | NSO
IR
U INSp
v R
R Mﬁb
gy | NSh
US| w13
OBSERVATIONS: Clean [] Other '
Debris [ ]  Very Light [] Light (] Moderate (] Heavy [ ] Very Heavy (]
Gypsum (] | Very Light (] Light (O] Moderate (] Heavy 1  Very Heavy [J

GG EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [  (818) 568-4065



. . : . . e o f" & MST TN _;'_ .
lvEM ASﬂEb [US ANALYSID Sam';)llc No. LC,S‘ QJI;(“— -(l.[' ( P:;e /? of —QC/
| MICROSCOPE .

Serial No. 542-05-06 H600A [
Serial No. 542-05-3 H609B (J

U’.
2

Z Grid Address / _C/ ]
m Screen Magnification ___ </ Z ¢ X
Ixd Camera Constant SIS NIA
U Accelerating Voltage _ 4 . 100 KV
Beam Current S wn
m K-Factor [ C
m Analyst /‘?(Y‘/(f Date / 7 ’47/"8
Di i ( Fiber Classificati EDS Analysi
sl:';l“';'h“e rre Structure imensions (mm) iber Classification nalysis Comments
Width | Length | INAM| TM| CM| CD | CQ {CMQ|CDQ] | UF | AD | AX | ADX| AQ |ADQIAZQ|AZZ|| Na|Mg] Si | Ca| Fe
N BY]
b JNED)
Vi N
Vs
L-f/c / }\l_5|7
SO NSP
OBSERVATIONS: Clean (] Other
Debris ]  Very Light [] - Light [J Moderate [] Heavy [ ] Very Heavy []
Gypsum (] Very Light [1 Light (] Moderate (] Heavy (1  Very Heavy (1

B3/ EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-406.




Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 29180 Client SCHAFFER &ASSOC.

Sampie No. SW 8-4°

Date Analyzed 12/20/93

Fibers (asbestos) 4.9 MFL
Fibers > 5 um in length (asbestos) 1.2 MFL

Fibers > 10 um in length (asbestos) 0.9 MFL

Mass (asbéstos) 9.9 ug/L
More/Less than 5 Fibers

in Sample (asbestos) MORE

Poisson 95% Confidence Interval 3.910 6.2 MFL
Detection Limit 0.07 MFL

-* BDL : Below Detection Limit; MFL: Million Fibers per Liter
Particle Size Distribution ( Asbestos )

Particle Length - Microns
O -0.49. 0.50 - 0.99 1.00 - 1.49 150 - 1.99 2.00 - 249 25 - 4.99 5.00 - 9.99 10 & UP

0o 7 11 8 ) 23 5 12

Particle Width - Microns

O-.04 .06 - .09 .1 - .14 .15 - .19 .2 - .24 .25 - .49 .50 - .99 1&UP

0 2 5 11 11 26 12 0

Aspect Ratio L/'W
0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 499 50 - 99 100 - 199 . 200 & UP

32 20 7 4 0 4 1 0

* This sample contains Amphiboles : Tremolite and Actinolite.

LI/00O EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



n.:_._“ _,- - '__II - l-__(__ #1590 l':MS 1 b NO. s,_‘l IAtL
oI5

: -
1 Elyl rlDbE»S y | OL) Al VALJ ) Sample No. Sw ¥- =L/ Page of
| TYUE OQF SAMPLE 1ENGTHC FICTER TYPE / AREA () niRECT ppEp () MICROSCOPE
Air (1 Water 3 All Sizes (EPA) (3 MCE ] 385 [ INDIRECT PREP (] Serial No. 542-05-06 H600A (]
Soil 1 Bulk (umy 205 O3 PCm I Serial No. 542-05-13 H600B [J
Other - 200 MCN 3 1017 q{ -.
METHOD OF ANALYSIS 200 Other
EPA 600/4-83-043 E\ﬂ 150 CJ = PORE SIZE
LEVE ,?E%Zl_zd:,g,,ctw[id:!,l, 045 um 3 08 wm (3 Grid Address / /Q'
Chrvsati >50 gm length) 0f pn 3 022pm O3 Volume __ _ _ liters Screen Magnification /5300 X
ysoule Other Working Volume 0D ml Camera Constant 20y
Amphibole ) : H00 KV
Weight ___ prams Accelerating Volage .
ASPECT RATIO G.O. Area (mm?) 00 (2 10 AshedArea _____ % Beam Current _ /. i
ey, 510 No. of GO. to Analyze 2.0 RP /A K-Factor
Y Filter Lot No. Prepared B -
Approved By %ﬂle 20 2‘—7 Date 0-27 43 Analyst ,[) 0(\//9 Date /- 2 =/ (,/
Grid  [Structure Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
Opening| Number| ° Width | Length I . » omm
g [NAM TM | CM | CD | CQ [CMQ|CDQ} | UF | AD | AX |ADX| AQ (ADQ|AZQ|AZZ|| Na|Mg| Si | Ca| Fe
[ = s lag¢ V/ stol2l/ | zoe 7upmocs
£ = TREN S | 4 Ebs__f£@ |
K = L Uk V| 2| /q 2| /[ hes Al E/g__\7!~'o(?7 :
z']/ - L Yo V £D3 |
S om0 2 |sx ||V £iag
21 6 = 3 s© v 125
> = [2. |V 2 (/0|3 |/ £vS _'Tﬂmou‘fl
< | mp H | 0|l V DS
9 = s |22 /] 3 J10]2 0 ||gws  Trenolc
T — n
(O [~ S | 32 /] I lolzl L Eey Tyewmolz
U |F 2z I/l v
[l | £ i 220 v/
12 | M G | /50 /|
~ )
[ (-[ i 3 43 \/
) '!{’ 3 (¥ 7 \/
OBSERVATIONS: Clean [ Other _
Debris ]  Very Light [J Light [ Moderate £< Heavy 79  Very Heavy [J
Gypsum ] Very Light (] Light (] Moderate [ Heavy (]  Very Heavy []

[(3/XC EMS LABORATORIES 117 West Bellevue Drive 1 Pasadena, California 91105-2503 [ (818) 568-4065



1 Evi ad3bitS165 aANALY SIS

Sample No.

Sy —

I‘Iiar‘l _ 4 ’\l lc!'l-/”‘v

LMb 1 ok NO. ‘-"_‘._l_/_\ L .
Page 2 of

X ITar Ta TNA A T 0

MILKULUET,

Serial No. 542:05:06 H600A )
Serial No. 542-05-13 H600B (]

v
]
- /A
Grid Address _
Screen Magnification l A «J X
Camera Constant 0.4
Accelerating Voltage 100 KV '
Beam Current ___ /() i
K-Factor g €
Analyst /2 G2 pae /2 -/ ¢
Steuctur Struct Dimensions (mm) Fiber Classification - EDS Analysis c
. Structur omments
Opening|{ Number ¢ Width | Length ||[NAM] TM| CM{ CD | CQ |[CMQ{CDQ|| UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ}| Na|Mg| Si | Ca| Fe mime
2, | 16 = 37| 3% 4
| = S |22 ||
IS = o |24 ||V
[ ‘? Mo 12.] Gy v
70 )% g |25 | g 1/7013 15Tl = 1y
2/ | F S |/ v/
27 Mp S 12T d
23 = > 124
24 | I= 2 JC v/ I
il | = [0 |/A0 V]
| .
26 = [ | 257 u
4 }Z Mp g 50 V] )
2¢ MDb T\ 55 |
2§ | D || 137|357 v
30 r 7 IS v 310021 2l Fo
OBSERVATIONS: Clean [ Other
Debris ]  Very Light (] Light [ Moderate [ Heavy (]  Very Heavy [}
Gypsum [J  Very Light (] Light [ Moderate [] Heavy ]  Very Heavy (]

3/X08 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 [ (818) 568-4065




, —~ - ' .. . - R - o (:'C‘/‘l" ll_@/ r,nAS r . NO.
y | Elyl AObQ»S y | OL) Al JAL) L)Ib Sample No. _ S ¥~4 Page -2 of
— _ — ‘ WICROSCOFE
Serial No. 5420506 H600A (X
Serial No. 542-05-13 H600B (]
Grid Address ; / H _
Screen Magnification __ /%3 X
o Camera Constant 20-4
Accelerating Voltage 00 KV
Beam Current ) wn
K-Factor b
Analyst lgaé\/(ﬁ Date 2/(-,/
Grid |Structure Struct Dimensions (mm) Fiber Classification EDS Analysis c
. Jruciure
Opening| Number Width | Length | [NaM M| cM| cp | co |cma|coo|] ur | ap | ax |apx] Aq |aDg|azo|azz) | Na | Mg si | Ca| Fe priments
3/ | MD Y| yo , V]
32| [~ 21 3 ||V
<= | 33 F S RE: v
%Y = u | 25 v
35| F S v
26 | € S 1< v
rr| F 4 a8 v
i [ Y |22
OBSERVATIONS: Clean [] Other
Debris (1  Very Light (] Light [] Moderate (] Heavy [] Very Heavy (]
Gypsum 1 Very Light [] Light [] Moderate [] Heavy 1  Very Heavy [

(3O EMS LABORATORIES 117 West Bellevue Drive

] Pasadena, California 91105-2503 (]

(818) 568-4065



14-Dec—-1993 18:03:41

29180, SWe—-4, A, #01, RS ' Freset= 100 secs
Vert= 200 counts  Disp= 1 . Elapsed= 9 secs

Erergy Counts X-Ray Lines

0. 51 700, 0O K , 0 K ,V L .,V L , % L .,

vV L :

i.26 3274. Fig K , Mg K , Mo K , Rs L . Rs L

1.74 1311. Si.K , Si K

3. 69 223. Ca K , Ca K

4,02 35. Ca K , CaHK

€.38 '118. Fe K , Fe K

Guantex)
Q. Q00 Range= 1008

r
L
o

keV 14,110
Integral 8 Z

]
fu
-
~



14-Dec—-1933 18:1&:20

239180, SWE—4, A, #02, RS Freset= 100 sece
Vert= =00 counts Disp= 1 Elapsed= ZE sece

Energy Counts X-Ray Lines

0.51 380. g K ,0 K , Vv L .,V L ,V L .,

vV L

6.39 1020, Fe K , Fe K

7.0% 139, Fe K , Fe H
Quantex?

0, 000 Rarge= 10, 2320 keV 10.110
Integral 8 = 135

14—Dec-1333 18:14:24
223180, SWB~4, A, #03, RS Freset= 100 secs
vVert= 200 counts  Disp= 1 Elapsed= 28 secs

Energy Counts X-Ray Lires

0,52 =873. 0 K ,0 K , Vv L , ¢V L .,V L ,

vV L
. 3 :

1.25 igd. . Mg K , Mg K 4, Mg K , As L . As L

1.49 79. AL K , Al K -beaed-

1.73 363. Si K , 8i K

3.31 101, K K , K K

6.29 &6. Fe K , Fe K

Quaritex) .
0. 000 Rarnge= 10. 230 keV 10.110
Integral 8 = 143



14~Dec-1993 18:&22:03
=93180, SWB—4, A, #04, RS
Vert= 200 counts

Energy Counts

0. 51 271. 0

v

1. 24 &3. ]

1.73 192, 51

2. 62 =236. Ci

3.68 i394, Ca
Guarntex?

0. 000 Range=

14~Dec—1933 18:23:306

29180, 8W8-4, A, #05, RS
Vert= 200 counts
Ererogy Counts

0., 92 464. ]

v
1.85 231. Mg
1.74 742, Si
3.70 167. Ca

6.41 83. Fe

Quantex)
0. 000 Rarige=

Disp= 1
X—Ray Lines

K

K

K

K

L

eV

K . 0
L
K , Mg
K 4, Bi
K. . C1
K 4, Ca
10. 220
Disp= 1
X-Ray Lines
K .o
L
K, Mg
K 4, 8Si
K 4, Ca
K o Fe

10. 230

keV

Vv

Mg

Freset=
Elapsea=
L, Vv L
L , As L

Integral 8

Integral 8

Freset=
Elapsed=
Lt , VvV L
K 4, As L

L

100 secs
=5 secs
v Lo
10,110
= 124

100 secs

19 secs
v L,
Rs L
10.110
= 148



14-Dec~1993 18:28:09

29180, SWB8-4, A, #07, RS Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 17 secs
gEnergy Counts X—Ray Lirnes
0. 58

' €21. 0O K , 0 K ,V L ,Vv L ,VvV L ,
v oL

1.5 =81. Mg K 4, Mg K , Mg K , As L , As L
1.74 545. 83i K 4, Bi K

2. 62 145. CT K , Cl1 K

3.69 331.

Ca K , Ca K

o
N
4]

iz0. Fe K , Fe K

Quantex?

0. 000 Range= 10,230 keV 10,110
Ivitegral 8 = 239
14-Dec—-1393 18:23:35
3180, SW8-4, A, #08, RS Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 18 secs
Ernerpy Counts ¥—Ray Lines
0. 51 S1=

. O K ,0 K ,V L ,V L ,v L ,
vV L :

29, Mg K . Mg K , Mg K , As L , As L

[}
M
4]
e

1.74 844, Si K 4, 51 K

2. 62 30. Ci1 XK , Cl K
3.70 107. CaK , CaH
6. 40 139, Fe K , Fe K
Quantex)
0. 000 Raripe= 10.230 keV 10.110

Integral 8 = =08



14-Dec-1933 18:32:14

29160, SWB—-4, A, #03, RS Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 24 scecs

Evrieroy Counts X—Ray Lines :

0. 91 511, 0O K .0 K 4,V L ,V L ,V L ,

vV L

1.24 439, Mg K , MgHK , As L , As L

1.74 187¢6. Si K , 51 K

3.63 z66. Ca K , Ca K
fuantex)

0. 000 Raripe= 10,230 keV 10.110
Iritegral 8 = =266

14-Dec—1933 18:33:22
z3160, SW8-4,A, #10, RS Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 13 secs

Eriergy Caunts X—Ray Lires

0.5z 1057. c K ,0 K , %V L .V L , v v ,

vV L

1.25 >958. Mg K , Mg K , Mg K , As L , RAs L

1.74 1772, Si K , 8i K

3. 32 44, K K, K K

3.69 501, Ca K , CaK

4,01 £. Ca K , Ca K

£. 38 140. Fe K , Fe K
Fuantex)

0. 000 Rarige= 10. 230 keV 10.110

24

0]

Integral 8 =



14-Dec—-1993 19:13:33

23180, SWB—4, A, #20, RS Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 15 secs

Erveroy Counts X—~Ray Lires

0.51 1020, O K 0 K , VvV L , V¥ L .V kL ,

vV L

1. 85 65, Mg K , Mg K , Mg K , As L , As L

1.74 1686. 5i K , 5i K

2. 63 4¢&. Cl K , Cl1 K

3.68 463. Ca K , Ca K

4.03 T Ca K , Ca K

6.39 913. Fe K , Fe K
Cuarntex)

0. 000 Rarige= 10.230 keV _ 10.110
Integral 8 = 311

14-Dec—-1933 19:25:50
29180, SW8-4, R, #30, RS Freset= 100 secs
Vert= =00 counits Disp= 1 Elapsed= 139 secs

Erergy Counts X-Ray Lires

0.32 467. 0O K , 0 K V¥ L , % L , Vv L ,

vV L

i.25 213. Mg K , Mg K , MgK , As L , Rs L

1.74 734. Si K , 8i K

3.69 i46. Ca K , Ca K

6. 40 104, Fe K , Fe K
Quantex)

0. 000 Range= 10, 230 keV 10,110

185

Irntegral 8



14~Dec—~1993 13:40:37

23180, SWE—4, A, #38, RS Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 47 secs

Evrergy Counts X-Ray Lires

0. 52 S5, 0O K ,0 K ,V L ,V L Vv L .,

vV L

1.&6 254, Mg K , Mg K , Mg K , Rs LL , As L

1.74 267. 1 K , Si K

3.68 2ie. Ca K , Ca K

6. 40 140, Fe K , Fe K
Quantex’

0. 000 Range= 10,230 keV 10,110

Integral 8 = 183



1tEvi ASb1iS 105 ANALYSIS  supevo 505G bage o

\

| | MICROSCOPE
Serial No. 542-05-06 H600A [J -
Serial No. 542-05-13 H600B [
| Grid Address A
Screcn Magaification ___/ 7 2070 X
Camera Constant 242
Accelerating Voltage 10 KV
' Beam Current | O pm
K-Factor 1.7 :
Analyst )/‘//157"/} Date l/:Z?C/I r3
(;ri(_] Structure] Structure Dimensions (mm) Fiber Classification EDS Analysis ] j Comments
Opening| Number Width | Length | INAM| TM| CM | CD | CQ [CMQ|CDQ|| UF | AD | AX | ADX| AQ |ADQ|AZQ|AZZ} | Na | Mg| Si | Ca | Fe '
‘ ' F, [l g >’S‘_. “//
> = 2 |27 || -
3 2 19z ||, - /| 2013 | || Tremobitc
4 F Jd | s |V |
Z | o F 2.5 2%
Ll 7 119133 ] 2[10] 3 |2 Actmolrte
2| T ’ 12 |on? v/ SO || Tremelat e
4 V?, = S ? 5 o2 |l Tremelde. .
519 5 |72 v/ 3 ootz | Acfanslite
lo| [ < | 74 3012 | ||| Tramelite
!( F> lo | 50 '74,, |+ Actztnoe (ihc
12| E s g ] |V 2 10| 2| i || Tremolite
6l 1>»| = Ll 52 v Aedznolite
Y1 F | 7¢ jadl 20l [ 1] Tremahite.
[ F 5] 89 /| Py
i 7 [} .
OBSERVATIONS: Clean [] Other
Debris 5 Very Light [] Light (3 Moderate Kd Heavy 4. Very Heavy [
Gypsum [J  Very Light (] Light (] Moderate [] Heavy [ 1 Very Heavy (]

OG/XG EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065



TEM ASBESTOS ANALYSIS Sicabir— ot —i—

Analyst k’})«p)‘?} Date ')/) e /£3

i Grid  |Structure ) Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number | T T s i ot oo [ ¢ i Comments
g Q [cMQ|CDQ| | UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ|| Na | Mg| Si | Ca | Fe
116l 7 || 7 |2k IV 2 10|13 || || Trems fire
M VA | YA VP | V4
/6?” ,[: t?t (5/ ' Acdsno [ihe
(1l F z /3 Trerealite
ool B s a8 - | / 2
2) = 25190 i
-2 | 3 |md | . ||| Aciznotitx
25 |F— X éo u/ TYC"’]WG/V/T te.
] |24 = 7 =g | - 2(
25 £ |7 170 4 Aclinedife
2k = { o (ML
2] | ¥ 2 |30 , | I
28 F ¢l | 5D | -V 3 pol3 | || Tremedite
27| F 2 ¢ / /c
1
OBSERVATIONS: Clean [J Other
Debris [J  Very Light (] Light (] Moderate [} Heavy (]  Very Heavy [J
Gypsum (] Very Light (] Light (] Moderate [ ] Heavy (] Very Heavy (]

[3//G EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 ([ (818) 568-4065



EH180, BWE—4, B, O3, KO

vert= S0 caounts

1.34 235, g

[
.
~}
r
[#4]
[
g
o

SB35 1C1. Ci
BGe 71 Git. Ca
[ 111. e

Geantex)
Oy, D00

Lisg= 1
»—ray Lirnec

rn

L]
fr

Frecets=
Clapsegs
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R

s

=

4

K-rlay Lines

My

1L

T

-

i,

Pt

[iH

T

n

[

m

I o
G H

I




I

95 14:321:8

85180._ E\'WE\—‘fﬁg b. 07, HC . Frecet=

vert= SO0 countes DisEo= 1 Elansea=
Enernpy Counts YX—-Ray Lanes
1.26 G4, Mg oA . M W . iy o, Re L, A L
1.75 1356, 81 K, S1 K
3. 70 48, Ca ¥ , Ca K
E.43 i7&. Fre H 4, Fe K

Quarntex;

P

0. OG0 Range= 10, 220 reV 14,

Ivtegral 3

~i
Gl
~



Iy fr -

GleEne 1 =lan

SE TR Y DU Aoy LANES
leid Fal. WA . Ma W, Mgos , A w . FHu oo

La 7o U S . D1 K
. S 2 A . i K

ST Ca £ . Ca ©
S A Z 1. A . e M

D 300 Farnpws 10, 220 Kev 10,110

[t

integral O = B0



le s D
G il
I,
a4

GCuantex?

e 0

e &N
De

Guantex’

e 0

iy 1

(RRRY SRR

re
n

= s
. .=
-~

Ao EY L ANEs

M

01
A

A

1

ﬂl

n

-

1

mn

m

]

or

L

“

r

I

E

"

KeV

Mg

Inteogral

i

Freset=
Elapseqg=

Int=gral

[¢]

10,116



ey e AT S N 7 -
e L J s LD

.-
is
-
LL]
»
+
i

T
i
n
T
o
li

Ml DO Dy A, U

i;
—
o,
in}
1Y
m
u}
it

ES wilwe= 1
- Rav Lines

L .o Mg K . R

i
-
L
r

P Si 0 . B1 .
Sa 23 45 . A . (24
S s ORI sa A . Ca K
G d Lig, o, Fe o

Wuariiexn)

) OO Farnnes 10, 230 peV 10, 116G
integral & = BEIS
Eh-Dec—19%5 1S ei4:rss '
=1 00, 2Wd—4,. b, 4. 10 Freset= 10nh =seos
v 20 counte Olrsp= Elapsec= 25 seEcs

1
Zmergy  Counmts A-Ray Linss

Y ) Sl Mg o4, Mg K, Mo K, As W, As L

1.7% itz x4, S1OH
5. 7. Ca A o Ca £
Dol &7 . Fe A . T Fe A
Gruantex’
U ERTY Samripes 10, 2350 keV 1,110
T, - ;




0. D

E0—Dec—-1393 1Z2:35:1

G

25160, Se-4, B, 10, K0 Creeaet=
vert= SO0 counte Dise= Elavsea=

© i
erernoy  Counts Y =ray Linge

1,35 &4, My o . Mg M . Mg oK L Re o, He

1. 7% =133, 21 K . 51 A
Galld 275, Ca . L& H

B. 41 240, Fe K . Ffe K

GQuantex)
. 000 Range= 10, 230 keV 16,116
Integral o = FRWHEETN)



2O -Dee—-13358 15:47 144

E5180, Sbik—-4, B, &6, KEC Freset= 100 secs
Vert= 20D counte  Disp= 1 Elapsed= =4 secs

crnerny  Counts Y-ray Lines

1.2% 253, My oA . Mg K, Mg oK, Re L, As L

1.745 i0Iil. 81 A . 51 A

C. D3 107. Ci ® o CL K

5- PAR] ‘.:15";!- -‘-—l r( a Ca f"(

4,05 S4. S 4 4, Sck , Cank , Ca K

5.4 127. Fe X . Fe ®
Gluantex?

0. 0060 Rarnge= i0, 230 reV 10,110

Integral © = 36937



> =
falatiial

e MICROSTOPE

Serial No. 5420506 HO00A 3
Serial No. 542-05-13 H600B [

Grid Address / 0

Screen Magnification &z L0 © X

Camera Constant ___16-Cf

Accelerating Voltage 00 KV

: Beam Current ___/'Q '’
K-Factor [
Analyst /@2‘/ ha Dae _ /2 AG-73

TEM ASBESTOS ANALYSIS i acit v " i =

Grid |Structur Dimensions (mm) Fiber Classification EDS Analysis
Openin; kNumher Structure ) » Comments
pening Width | Length [INAM| T™| CM | CD | 0Q |cMQ|CDQ) | UF | AD | AX | ADX| AQ |ADQ|AZQ|AZZ|| Na | Mg| Si | Ca| Fe
[ r// S 28 A
2~ | 1-," 357130 ||,/ | ’ [ S
> [~ ! 5 72,03’( | 312 2]lEps  Pranctr
2 O = 12| g v
2 14 | |41 sAHM
— [ P IS 2 H V] 3 /0 3 / WL TN
U B T g _
L/I 7—’ -'r—:' > 5o — 3191 2| ZHNE  2vomefoe
< | F 3 | e2ft " ot
B u T A /
7 - S| L -
|~ (O] 25T NS =@ 7 2] 0
- l ‘ ,; /H-—’ %—S/—— V"/ \) )
> S ST [ 726 | vk 1o | 3/ || £
13 | E 0. 16¢ v O %2
“S’ 21D) 2. 15 S— oL
Ol P & 2y
OBSERVATIONS: Clean (] Other
Debris [J  Very Light (O Light (J Moderate Eﬂ Heavy BXU Very Heavy [
Gypsum [ Very Light [] Light (] Moderate [} Heavy (]  Very Heavy []

[3/Q0 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065



IEM ASBES10> ANALYSIS

¢ v__Tthe i/ TISL o gl

Sample No.

Ll

L g g.;( Page of

Analyst _M_ Nae _ /. —-?C*'ﬁ |

i (;ri(] Structure — Dimensions (mm) Fiber Classification EDS Analysis Comments
“"“"'/"“ -‘"':"“"' Width | Length [INAM ™| cM| €0 | €@ [cmMo|cDQ] | UF | AD | AX [ADX| AQ |ADQ|AZQ{AZZ] | Na| Mg| si | Cal Fe
6] Vel = |l |60 V)
| My ([ Y |3 ViD
Fal = | N Ry 1
7 T i | 2% . i
20 M % E) }7
71 1) || o290 N
23t Juojqeo f| L[| %
29 1T~ 20| 3329 )
|25l ¢ o | &o BN 3liof 2 2| Eus
1 ¢ =— S| 30 vl
231 1= 3-1250|| ¥ / L
<[ M> |y [ed]lV], .
AN H N KT N Al
Wl mD | & 2y
— -
.
OBSERVATIONS: Clean [ Other
Debris [J  Very Light (CJ Light (O] Moderate [] Heavy (]  Very Heavy [J
Gypsum (]  Very Light (] Light (] Moderate (] Heavy [ ] Very Heavy (]
[3//C EMS LABORATORIES 117 West Bellevue Drive [

Pasadena, California 91105-2503 [ (818) 568-4065



ENERGY

COUNTS

5}
i
1]

44,

1442,

iy
1]
L)

o
ar

20-Dec—1%33 14:37:53
¥-RAY LINES
0O KAl, O KAZ, V LA, V

Na KAl., MNa MAZ., Na KEl, Zn

Zri LG1

Mg KA1, mMp HAZ, Mg KEL, As
5i KA1, 8i KAz

Cl KA1, Cl1 HAZ

Ca KA1, Ca KAZ
Fe KRl, Fe HAZ
Fe KEBi, Fe KE3

23180, SWd—4, C, O

LAZ, Vv LEi, V
LALl. Zrn LAS. Zrn

LAi, As LAZ

. RS



20-Dec—1933 14:53:07 23160, SWa~4, C, 068, RS
COUNTS X—-RAY LINES

1701, 0 KA1, O KAZ, V LARi, vV LAZ, Vv LEi, V LG1
387, Mo KAl, Mo KAZ, Mo KEl. As LAL, As LA
L E007. Si KA1, Si KAZ
145, Cl KA1, C1 KA=
82. K KAL, K KA
1058, Ca KAil, Ca KAZ

i74. Ca KE1, Ca KE3

i

S 1i0. Fe KA1, Fe KA



z . C :
Vert= SO0 cournts
criergy Counts
0. 52 1002, 0

v
1.5 S&6. g
1.74 134, 51
RS =48, Ca
S 40 =35, Fe

Cuantex?

Q. Q00 Ranpe=
20-Dec—-1333 15:00:55
&3180, EWe—4,C, D8, RS
Vert= 200 counts

Ernergy Cournts
0. 391 733. ]
v
1. 25 ZZ0. Mg
1.73 1=11. Si
2. 61 1=3. Cl
3. 69 333. Ca
6. 38 iz, Fe
GQuantex’
0. 00O Range=

A
i
H

M

K

2
K

K

isp= 1
ray Lines
L] D H -
. Mo K ’
. S1 K
. Ca X
. Fa K
10,230 keV
iep=
Ray Lires
s O K
s Mg R,
« 51 K
. C1 H
s Ca K
s FE K
10,230 keV

Mg

Integral O =

Integral O =

Frresets= 100 secs
Elapsed= 21 secs

rreset= 100D secs
Elapsec=



ENERGY

O, o1

[ury
.
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m
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L

7. 04

COUNTS

n
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n
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(N
(13
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[
(] -

[L3]

(44

wl

il

)k

[¢]]

KAZ

KE3

&, Mg HE1,

a
fof
i
(N
Tl
[
D3]
=

LAz, Vv LEi, Vv LGI1

s Na KEl, ZIn LRl, ZIn LAZ, Zn LB1,

As LAL, As LAZ



SU-Dec—1933 151138

T

23180, SWb-4,C, 12, A5 Freset= P00 sec
vert= 200 counts Disg= 1 Elapeec= CE sec

Zrmergy Cournts A-Ray Lirnes

0.91 1371. o kv .0 ® VvV t VvV L VvV L .

vV oL

1.&5 764, fig ¥ , Mg K , Mo K , As L , Rs L

1.74 S350, Si A ., 31 K

2. 81 i&7. Ci1 K , Cl K

3.3 E43, Car , Cat

4,01 BE. Ca K , Ca K

B. 40 SE23. Fe H , Fe H
Quartex)

Q. QOO0 Farnge= 10,230 keV 10,110
Int=gral o = 1051



1]
1
[}
(]
N
1
Y
w
!
G
| ood
cn
R
(1¢]
~~
Li
I
ul
[y

COunT 2 A-FRY LINES

1073, 0 KR, O KARZ, V LA, V LAz,

100. Na KA1, Na KAZ, Na KBl, Im LA1,

SOE. Mg KA1, Mg KAZ, Mg KEi, As LA1,
1737. Si KAl, Si KAZ

5z. Cl KA1, Cl KA&

c6l. Fe KRl, Fe KRS

S=. Fe KBl, Fe HKER3



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 29180 Date Analyzed 12/21/93

Client SCHAFFER & ASSOC.

Sample No. EMS BLANK

Fibers (chrysotile) ND MFL
> 5 Micron length (chrysotile) ND MFL
Mass (chrysotile). ' : 0 ug/L
More/lLess than 5 Fibers

in Sample (chrysotile) LESS

Sensitivity Level ' 0.07 MFL

Particle Size Distribution ( Chrysotile )

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP

0 0 0 0 ' 0 0

Particle Width - Microns

O -.04 .05 - .09 A -.14 .15 - .19 2 - .24 .25 & UP

0 0 0 0 0 0

Aspect Ratio L/W
0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP

0 0 0 0 0 0

C=/03 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-40t



Evi AdbES 100 ANA_,L,I oI5 ;';:f,}','lc‘;;. R

. T\lll.‘ AL AN TUNATTE ( TR TUMY ¢

1ATAY “

E OF SAMM, LENGTHS ILTER TYPE 7 AREA Qi 1) UIRECT PRET LJ — MICRUSCU
Air 3 Water [79 All Sizes (EPA) [ MCE O3 385 L INDIRECT PREP (3 Scrial No. 5420506  HOO0A [:}
Soit 1 Bulk (3 (um) 205 PC R 3] Serial No. 542-05-13 HowB L3
Other 210 . MCN OO 1017 3
) . o >0 Other
METHOD OF ANALYSIES 100 3
EPA 600id-83-043 K 150 1) =T PORL SIZE
_ PCM Range* ] —_ - , A
VEL OF IN 025 1t Wi 045 pm 170 08 pm T Grid Address
LEVEL OF ANALYSES (2 0.28 jum width . — T f .
" 250 unt lengihy 01 pml 022 pm Volwme _______ liters Screen Magnification 1 Zt‘-‘-) X
Chrysotile a W
Amohibole Other Working Volume Q) i Camera Conslant a4 <
Hphiboe | Weight __ prams Accelerating Voliage 0KV
ASPECT RATIO GO. Ara (mn) 00 2 7 C AshedAca % Beam Current - o
g s No. of GO. to Analyze K-Factor L&
Filter Lot No. Preparcd By ﬁp / F zﬂ A .
Approved By Date Dae __i0-<27- 9> Analyst i Dae _[-6-4¢
Grid  {Structure Structure Dimensions (mm) Fiber Classification EDS Analysis Comments

Opening| Number Width | Length | [Nang ] cm| oo | cq jomg|coof | ur | av | ax [aox| aq |abg|azo|azz| Na| Me| si | ca| Fe
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